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You'll like Mortlfield 


woodworking machines 
in YOUR school shop! 


You'll like them for their heavy, vibration-free, smooth 
running. Each machine is electronically balanced. You'll 
like their dependability, the freedom from trouble, their 
excellent safety features. And yes, you’ll like the price too. 
Take all these factors into consideration and compare 
NORTHFIELD with any others before you buy. 


The NO. 4 VARIETY SAW 


Tilting Arbor Type 

The Norrurieip No. 4 Variety Saw is a carefully designed, 
quality machine with the latest features. It offers maximum 
versatility for all around sawing in any school shop. In addition 
to wood it’s adaptable for cutting light metals, plastics, and 
other materials. The table on the basic machine is 44” x 36”, 
plus a 1914” extension for carrying the rip gauge table. One or 
more 12” table extensions can be furnished to increase table size. 
A rolling section table is also available. You'll like this machine 
for its versatility, heavy duty capacity, ease of handling, and 
speed with precision. 


Northjidd 
HAND JOINTERS 


These jointers are of the type the student 
will encounter later being used for pro- 
duction work where accuracy and fine 
quality of work are essential. Working 
surfaces are convenient to the operator. 
Mong is well distributed to make a well 
balanced smooth operating machine. The medium duty machine at right 
is available in eight and twelve inch widths. Tables are 6’2” long; rab 
depth %%”. Heavy duty jointers are available in 12” and 16” sizes. Tables 
are 8’ long; rabbet depth 54”. They use a round three or oe a safet oy 
type cylinder head, and a ‘three horsepower, 3600 R.P 
motor; five H.P. motors and belt drive machines also an, 








20” BANDSAW 


Northfield BAND SAWS Northfield SURFACERS 

are available in 20’, 27”, 32” and are ideal for sched shops. The 
30° since ae The 20” band saw takes Manvfacturers of High Speed Precision have simp ified, high pe ormance, 
” x 36” in joor space, horizon tro - > 

capacity is 20’, vertical capacity Heavy Duty Woodworking They on available aie x 8”. | 
under guide is 11”. Equipment 24” x 6” sizes. 
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ANOTHER SCHOOL CHOOSES SOUTH BEND 


Warwick Veterans’ Memorial High School, is another 
big, modern school that has chosen South Bend Lathes. 
Large or small, any school can get just what it wants from 
South Bend. Sizes range from 9” to 16-24” swing . . . types 
include bench, engine, toolroom and turret lathes ... 
with over 200 models, America’s largest line of lathes! 


Select South Bend Machine Tools for the advantages 
that have made them so popular in school shops: Suit- 
ability, dependability, accuracy, ruggedness and low main- 
tenance. You can buy cheaper lathes for your shop, or 
more expensive lathes, but the experience of countless 
educators has shown that South Bend gives them more 
for their money. 


If your future planning requires replacements, expansion 
or a new shop, now is the time to write for information 
on all South Bend Machine Tools. 


WARWICK VETERANS’ MEMORIAL HIGH SCHOOL 
Warwick, Rhode Island 
MR. CHARLES CHIASSON, Instructor 


SOUTH BEND LATHE 


Builders of lathes, Milling Machines, Shopers, Drill Presses, Pedestal Grinders 
South Bend 22, Indiana 
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Now, a powerful drill plus a screwdriver 
both in one tool...the NEW B&D 3/3” SCRU-DRILL 


DRILL in metal or wood. 
Powerful B&D motor 
gives you full %” capac- 
ity in steel, 34” in wood. 


REMOVE as many as 60 
screws, nuts and bolts in 
60 seconds. Just flip the 
reversing switch. 


screws *12 self-tapping. 


REVERSING switch is piggy- 
back mounted for con- 
venience. You can flip it 
with your thumb. 


Train them with the tools 
they’ll find on the job. 


Imagine! A simple turn of the wrist and you 
switch from drill to screwdriver. A flip of a switch 
and you’re removing screws, nuts and bolts. Re- 
move a bolt, oversize the hole, run a new bolt— 
as easy and fast as 1-2-3 and all with the same 
tool, your new Black & Decker %" Reversible 
Scru-Drill! 

Help your students prepare for their future 
with the tools used by modern shops and factories 
—train them with B&D Quality Electric Tools! 


LEADING DISTRIBUTORS EVERYWHERE SELL 


THE BLACK & DECKER MFG. CO., Dept. 4511 
Tewsen 4, Maryland (in Canada: Brockville, Ont.) 


© Please arrange a demonstration of B&D Rev. Scru-Drill. 
© Please send me information on __ESESEEEEEEEEEe=e 


O Impect Wrenches 
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issue by The Bruce Publishing Co., 400 N. Broad- 
way, Milwaukee 1, Wis. (The Bruce Publishing 
Company founded in 1891, at Milwaukee, Wiscon- 
sin, with branch offices in New York and Chicago, 
is in no way identified with Bruce Publishing 
Company of St. Paul, Minnesota.) 
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address. Complaints of non-receipt of subscribers 
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Editorial Contributions. The Editor invites con- 
tributions bearing upon industrial arts, vocational 
education, and related subjects. Manuscripts, draw- 
ings, projects, news, etc., should be sent to the 
publication office in Milwaukee. Contributions are 
paid for upon publication. In all cases manuscripts 
should be accompanied by full return postage. 

Articles Indexed. The Articles contained in the 
Magazine are indexed in “The Readers’ Guide to 
Periodical Literature,’ and “Education Index.”’ 





2-SPEED 


) 


4’ BELT SANDER 
Only *945° 


HIGH BELT SPEED 
(1100 fpm) for sand- 
ing rough lumber 
fast. LOW (800 fpm) 
SPEED for satin 
smooth finishing and 
paint and varnish 
removal. 


KING SIZE 4° BELT 
covers 20% more 
surface than 3-inch 
sanders. No. 21407 
Vacuum Dust Pick- 
up Kit (illustrated) 
is available for clean- 
er, safer, dust-free 
sanding. 


20% LIGHTER 
WEIGHT plus con- 
tour grip rear handle 
and front knob make 
this sander easier to 
use. 


FLUSH SIDE DE- 
SIGN allows sanding 
up to vertical edges. 
Ask your SKIL dis- 
tributor for a demon- 
stration of the low 
cost Model 805 Belt 
Sander today. Or 
mail coupon. 


4° MODEL 805 SKIL BELT SANDER: 7 amp motor; Univer- 
sal AC-DC up to 60 cycles for standard 115 volt (220 volt 
at no extra cost.) Convenient adjusting knob centers belt 
on pulleys. Gearless transmission never needs lubrication. 
Weight 12% lbs. 


+». and SKILSAW POWER TOOLS 
manasanenanananenananananay 


FREE: 58-PAGE INDUSTRIAL TOOL CATALOG 


SKIL Corporation, Dept. 140.« In Canada: | 
Elston Ave. 3601 Dundas St. West 

Chicago 30, Iilinois Toronto 9, Ontario 

() Send name of nearest SKIL distributor. 


(CD Send FREE 58-page catalog with information on over 
100 SKIL Power fools. 
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your 


IA/VE 
for November 


While Navy engineers, college professors, and other 
authorities on what we should teach the boys and girls 
in our high schools cry out for college preparatory 
“solids” for all students our country’s shortage of skilled 
craftsmen grows more critical. 

Your IA/VE for November focuses a spotlight on this 
serious problem — which is predicted to increase during 
the next 20 years — by discussing (pg. 18) the nature of 
the situation and what is being and should be done to 
reverse the trend in the technological years ahead. 

Other features which we believe you'll find of interest 
include: 

1. The second article (pg. 42) in our series, profiles 
in industry. It's all about the field of plastics, created and 
fostered into one of the most important areas of modern 
American industry by the wonder of research. 

2. And since research is so vital to industrial growth, 
we should use a research-experimentation approach to 
meet one of three challenges of industry. As a ramifica- 
tion of the problem-solving technique, this approach — 
described with typical working outlines, problems, solu- 
tions, etc. (pg. 23) — provides a student-teacher team 
arrangement. 

3. Encouraging creativity in students is one of the 
prime responsibilities of a teacher and our consideration 
of this duty (pg. 20) has a battery of realistic suggestions 
on how to accomplish this goal. 

In addition, we hope you'll have a chance to look 
over the other half-dozen general articles in this issue, 
as well as the eight project ideas in wood (pg. 32), 
metal (pg. 29), plastic (pg. 30), electricity-electronics 
(pg. 39), etc. 

And please don’t forget the regular departments — 
especially the “opinion” column (pg. 12) which reports 
what industrial educators believe about the place of 
industrial arts and how well-defined its nature and scope 
are. 


for December... 


December is AVA convention time and your IA/VE for 
this month will feature a preview of the meetings. 


the editors 
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DEAL NO. 8, 
$1645.00 
Spartan 1 Box and 
Pan Brake .. . Di-Acro 

: . Spartan 

a . Di-Acro 

Punch Press... Punch 

Pak... Shear Stand 

. +. Punch Stand... 
. Machinery Table. 


SAVE $184.00 


DEAL NO. 1, $1490.00 
Spartan 24” Roller. . . Spar- 
tan 24” Box and Pan Brake 
Spartan 24" eer 
Di-Acro Notcher . 
Bender No. 2 . ‘Bend-R- 
Pak No. 2... Brake Stand 
... Bender Stand... Machin- 
ery Stand... SAVE $165.50 


DEAL NO. 2, $1170.00 ° 

Spartan 24" Roller . . . Spar- * 

tan 24” Box and Pan Brake q aria 
Spartan gt Shear. 

Di-Acro Bender No. 1A. 

Bend-R-Pak No. 1A... Bra 

Stand... Bender Stand... 

Machinery Tat Table. 

SAVE $128.00 


DEAL NO. 3, $815.00 
Spartan 24” Rolier . . . Spar- 
tan 24” Box and Pan Brake 

. Di-Acro Bender No. 2... 
Bend-R-Pak No. 2... Bender 
Stand ... Machinery Table. 
SAVE $90.50 


DEAL NO. 4, $1260.00 

Spartan 24” Roller .. . Spar- 
tan 24" Box and Pan Brake 
. +. Spartan 24" Shear... 
Di-Acro Bender No. 2... 
Bend-R-Pak No. 2... Brake 
Stand. Spader Stand... 


Machinery Sts Stand 
SAVE 0.00 


DEAL NO. 5, $1555.00 
Same as Deal No. 1 except 
Spartan 36” Shear on sepa- 
rate stand instead of 24” 
Shear on table. 

SAVE $175.50 


DEAL NO. 6, $1245.00 

Same as Deal No. 2 except 
Spartan 36” Shear on sepa- 
rate stand instead of 24” 


de) am foltl am dizlaadiael 
Shop Work! 


Now Di-Acro | 


Gives You... 


8 NEW PACKAGE - 
DEALS 


One Specially Designed For Your School Shop 


A wise investment for your school’s tool 
fund is a Di-Acro “package deal’’. You can 
save up to 10% when you purchase several 

Di-Acro Precision Machines in a package rather 
than spread individual purchases over a 
number of years. Now you can have first class 
equipment at a money saving price. Each 
machine is specially designed to make teaching 
easier and to last longer. Individual stands 
are of welded, steel construction. Machinery 
tables are heavy gauge steel, braced for 
added strength and predrilled for mounting 
machines. All machines are backed 
by a one year warranty. 


FREE PROJECT FOLDERS 
Now with the purchase of a 
Di-Acro Precision Machine, you 
receive valuable coupons worth 
free project materials. With the 
purchase of a “package deal”’ 
you receive proportionately 
more coupons. 


YOU REFLECT THE MATERIALS 
AND PROCESSES OF 
INDUSTRY with 


O’NEIL-IRWIN MFG. CO. 
351 Eighth Ave. * Lake City, Minnesota 
Please send me complete ‘“‘package deal’’ information 


Shear on table. 
SAVE $138.00 


DEAL NO. 7, $1335.00 EEE 
Same as Deal No. 4 except 
Spartan 36” Shear on sepa- 
rate stand instead of 24° 

Shear on table. School _ 

SAVE $150.50 


, EE EE ES 


pS a: STS! SOS ee es EL a ee eee 
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BUY BUY 


WILTON See WILTON 


CSL ERR AB ase lifetime WOODWORKERS’ VISES 
: sealed in 
lubrication! . 


= 


ee 








A MODERN APPROACH 
to SCHOOL SHOP STORAGE . 
preparing 


TOOL end % young men for 


HARDWARE CABINETS 4 engineering 


Modernize your school shop and save 
space at the same time with a battery 
of new Tool and Hardware Cabinets by 

PARENT. Bolted side-by-side, these careers 
cabinets form continuous wall storage 
units. No. 318 er =, 
Size is 36” wide, 12” deep and 7°3” 

high Equipped with ten Cotees siz — one ee BN erm ag eden aoens 
bins for box or package storage, and ou service in ca ucation. 
68 various size drawers for broken » Today, in this Age of Space, with its rapid developments 
package or small parts storage. Con in automation, avionics, missiles, radar and rocketry, 
venient sliding shelf facilitates sorting e MSOE is preparing even greater numbers of young men 
for careers as engineers and engineering technicians 
through these courses of study; 


4-year Bachelor of Science degree programs in Electrical 
and Mechanical Engineering. 


, he: 2-year Associate in Applied Science de programs in 
Each cabinet has double swinging Electronics Communications, Electrical Toeer. Computer, 
doors with lock to provide maxi- wer. / Air Conditioning, Metallurgical, and Industrial Technology. 


mum $ ri w 
pene ee : ? 3-month Preparatory Program to strengthen the academic 
sé 246 we 6 background of the student who has engineering aptitude 
but requires additional preparation before admission to a 
No. 36-12-84 Tool Cabinet — Size is | college-level course in engineering or technology. 


46 wide 12 deep and 7°3” high. 

Seek Gemmastadet lo 96” wide, te Qualified students can receive assistance from the MSOE 
deep and 5$’0” high with perforated Student Financial Aid Program of scholarships, work-study 
masonite tool board mounted on back programs, loans, and tuition installment plans. For further 
and sides furnished with fifty tool information, write for free catalog. 

hooks. Cabinet also contains twelve 


bins and eight box drawers for small NEW CLASSES START QUARTERLY 


parts storage. Get complete informa- 
tion —send for FREE School Shop September ¢ January ¢ April + June 


Equipment Catalog TODAY! Visitors Welcome for Tours and Counseling 


No. 36-12-84 
. Milwaukee School of Engineering 
6801 State Road Dept. |A-1160, 1025 N. Milwaukee Street, Milwaukee 1, Wis. 


a Dept. V-34 
me SE Philadelphia 35, Po. ms-197 


No. 318 
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“We're very well pleased with our Atlas woodworking 
machines. Their many exclusive safety features make 
them ideal for school shop vse. They are easy to set for 
accurate work — students show a preference for Atlas 
equipment. And we like Atlas’ policy of delivering ma- 
chines completely assembled, ready to plug into current. 
By every comparison they are outstanding values.” 

Gilbert Hutchings, Assistant Professor, 

Industrial Education Department, 

Western Michigan University 


You, too, will find ATLAS equipment “‘outstanding values in every comparison”. 
Write for illustrated literature, today. 


ATLAS 10” FLOOR SAW ATLAS 24” JIG SAW 

With 1% HP continuous-duty : soe 

overload-protected motor and Euctusive, precision-balanced 

manual switch installed . . . ready crank-type drive mechanism helps 

to run... it is only $421. make Atlas the smoothest oper- 
ating of any 24” jig saw. 


Compare! See for yourself why 
instructors acclaim Atlas as “the Only $235, with safety stand and 
44 HP motor, delivered ready-to-run. 


greatest value for school shops. . . 
ready to run > ) 


the finest saw in its class!”’ 


ready to run > ) 


ATLAS 6” JOINTER 

With Safety Stand, 4% HP ball 
bearing motor, and push-button 
switch installed . . . ready to plug 
into current . . . only $235. 


Unmatched for smoothness, serv- 
ice, ease of operation and safety, 
Atlas is far-and-away the out- 
standing jointer value. See it and 


ATLAS BELT & DISC SANDER 
Mounted on enclosed Safety Stand, 
with % HP ball bearing motor and 
push-button switch installed .. . 
only $230. 

It’s the most versatile sander built 
... and, the best buy for your shop. 


compare. 
ready to run +> » 
“ready to run ap = 
Prices are F.O.B. Factory 


Write for LITERATURE 


ATLAS PRESS COMPANY 


11-06 N. Pitcher St. - Kalamazoo, Mich. 
7 
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associations 


MISSISSIPPI VALLEY MEETING 


The 47th meeting of the Industrial Arts 
Conference will be held on November 10-12 
at Chicago’s Hotel LaSalle under the gen- 
eral chairmanship of Dr. Verne C. Fry- 
klund, president, Stout State College, 
Menomonie, ‘is 

The five discussion sessions planned for 
the program include 

1. “Changes in Content in Industrial 
Arts to Meet the Needs of a Technological 
Age” (chaired by Ray Karnes, University 
of Illinois, Urbana) 


“Life, Education, and Work in Russia” 


(chaired by H. H. London, University of 
Missouri, Columbia) 


s. “What Are the Functions of Profes- 
sional Associations Such as AIAA, AVA, 
NAITE, and State Associations” (chaired 
by I. W. Prakken, Ann Arbor, Mich.). 

4. “Master’s Degree Program for Indus- 
trial Arts Majors: Its Nature, Purpose, 
Breadth, Depth, Etc.” (chaired by Ralph 
O. Gallington, Southern Illinois University, 
Carbondale). 

5. “Recent Research in Industrial Arts” 
(chaired by Ralph Wenrich, University of 
Michigan, Ann Arbor). 


JOINT I-A AND V-E CONFERENCE 


Industrial arts and vocational education 
teachers met on the campus of the State 
University of New York College for Teach- 
ers, at Buffalo, N. Y., on October 21, to 
conduct their one-day conference on “Guid- 
ance and the Teacher.” Speakers included 
Dr. Gerald B. Leighbody, deputy superin- 


100-FOOT STEEL TAPE RULE 
with any of these saws 


No. 747 —7's 
$84.50 


PLUS 


‘\ 
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tendent of schools, Buffalo; Harold L. 
Munson, Guidance Department, University 
of Rochester; and Charles B. Odell, direc- 
tor, Older and Retired Workers Depart- 
ment, United Auto Workers of America, 
Detroit. 


NATIONAL ELECTRONICS 
CONFERENCE 


The Sixteenth Annual National Electron- 
ics Conference and Exhibition was con- 
ducted on October 10 to 12 at Hotel 
Sherman, Chicago, iil. This conference is 
sponsored by the American Institute of 
Electrical Engineers, Illinois Institute of 
Technology, Institute of Radio Engineers, 
Northwestern University, and the Uni- 
versity of Illinois. 

More than 250 leading electronic firms 
displayed their latest products, and over 
10,000 engineers, scientists, management 
executives, students and educators viewed 
the 275 U. S. and foreign commercial ex- 
hibits. 

Approximately 100 technical papers were 
presented during the three day conference 
covering such technical areas as the fol- 
lowing: computer circuitry, digital com- 
puter applications, digital data transmission, 
feedback control systems, magnetohydro- 
dynamics, microelectronics, etc. Some of 
the principal speakers were: James D. Mc- 
Clean, president, Stromberg: Carlson Com- 
pany, Rochester, N. Y;;}Dr. Frederick E 
Terman, provost, Stanford University; 
Vice-Admiral John T. Hayward, deputy 
chief of Naval Operations (Development) ; 
Dr. Charles Kimball, president, Midwest 
Research Institute, Kansas City, Mo.; Brig 
Gen. B. G. Holzman, commanding general 
Air Force Research Division; R. W. Olson, 
vice-president, Research and Engineering, 
Texas Instruments, Inc., Dallas, Tex 


1960 LEADERSHIP CONFERENCE 


The 1960 Leadership Development Con- 
ference— Southern Section, of the Cali- 
fornia Industrial Education Association 
was held at the Orange Coast College, 
Costa Mesa, California, on Saturday, May 
21, 1900, with Ralph R. Demmler of Los 
Angeles City Schools acting as chairman 

The keynote address was “A Challenge 
to Leadership” delivered by Dr. T. Stanley 
Warburton, Associate Superintendent, Los 
Angeles Division of Extension and Higher 
Education. 

The purpose of the conference was to 
furnish both inspiration and information 
to new officers and to provide the C.1.E.A 
officers with an opportunity to observe and 
participate in discussions and study of 
problems of industrial education organiza- 
tion and its program to the end that the 
abilities and skills of leadership will be 
strengthened; to provide opportunities for 
planning; to promote professional growth 
of the ranks of industrial educators; and 
to provide them with information of the 
latest trends in supervising and adminis 
tering industrial education programs, espe 
cially as it relates to the Industrial Educa- 
tion Association. 

Dr. Warburton stressed the fact that we 
needed better communications within our 
organization and that it was up to the 
leaders, such as were represented here, to 
know where you have been and where you 
are going. Toward this end he displayed a 
compass which served as a symbol of the 
future. He stated that all people need 
symbols of leadership and confidence in 
the past as represented by the totem pole 
doil— Indian symbol for the past, and 
their confidence and ability to survive with 
meager resources, and to obtain new cour- 
age. “We, today, can do it even better.” 

(Concluded on page 48) 
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New ‘Long Bed’ 10’ Metal Lathe 
offers added safety, extra capacity 


Delta 10” Metal Lathe with Long Bed 
(36” between centers) available in neh 
or cabinet models with a complete line 
of accessories. 





Now Delta introduces the “‘big brother” to the famous 10” metal 
cutting lathe—with two new safety accessories, big 36’’ capacity be- 
tween centers and an exclusive combination of features that make it 
the big value in its class. 

You’ll recognize the teaching advantages of variable speed drive, 
quick change gear box and %”’ collet capacity. And you'll like the 
new safety accessories: Mechanical Back Gear Lock-out Kit and Mag- 
netic Starter Electrical Disconnect Switch Kit. Used together, these 
guard students from moving gears and guard against machine dam- 
age. For back gear operation, student must release lock-out mechan- 
ism. To do this, headstock cover must be raised, which shuts off 
motor automatically. 

Your Delta Industrial Distributor (listed under ‘“TOOLS” or 
“MACHINERY” in the Yellow Pages) will gladly show you the 
many extra features this new lathe gives you—and how you can 
adapt the new safety accessories to your present Delta 10’ Metal 
Lathes. Write for FREE Delta Lathe catalog: Rockwell Manufac- 
turing Company, Delta Power Tool Division, 402L N. Lexington 
Avenue, Pittsburgh 8, Pa. In Canada: Rockwell Manufacturing 
Company of Canada, Ltd., Guelph, Ontario. 


another fine product by 
ROCKWELL 





Teach 1960 car service 
with 1960 equipment 


TURN OUT 
MODERN MECHANICS 


Sieap-or ANAL-0-SCOPE” 


news 


good year for voc ed The 1960 legislative year has been 
another reasonably successful one for vocational education. Con- 
gress has appropriated the largest sum (almost $49 million) ever 
in a peace time year and ignored a $2 million budget-cut recom- 
mendation by President Eisenhower. 


Title VIN program funds A report on Title VIII program 
funds by the Commissioner of Education to Chief State School 
Officers throughout the country prepared by the Area Vocational 
Education Branch of the U. S. Office of Education is included in 
the report of the 1960 National Conference of State Supervisors 
of Title VIII programs (bulletin OE-80011). In the 1959 fiscal year, 
the report stated, $3.75 million in federal funds was appropriated, 
a figure which almost doubled in the 1960 fiscal year. A $9 million 
appropriation is slated for the 1961 fiscal year. Two types of train- 
ing programs in the states are being set up: preparatory and ex- 
tension. About 60 per cent of total enrollment is in extension 
courses. The report said that 262 programs were carried on by 
various types of institutions, the*most in vocational or trade schools 
(86) and comprehensive high schools (73). Others included com- 
munity or junior colleges (38), Area Vocational-Technical schools 
(17), technical high schools (14), four-year colleges or universities 
(10), and state boards for vocational education and others (24). 


_ pioneer programs for drop-outs The New York City 


Today’s intricate automotive engines and elec- | 


trical systems need more than just “nut-and- 
bolt” service. The SNap-on Anal-O-Scope is 
designed to take the guesswork out of locating 
car troubles. This electronic marvel shows a 
picture of a car’s ignition system on a TV-type 
screen. Instantly spots trouble and parades it 
right before your eyes. 

The Anal-O-Scope provides complete, in- 
stantaneous analysis of dwell or cam angle, 


points, distributor, condenser, primary and | 


secondary circuit, plugs, ignition reserve, valve 
action. 

Today’s mechanic must be a highly skilled 
technician—a far cry from the grease monkey 
of yesteryear. He must be trained with the 
complex testing equipment necessary for work 
on today’s cars and trucks. The SNApP-on 
Anal-O-Scope is typical of the instruments 
the modern mechanic must know intimately. 
We will be glad to have our nearest SNAP-ON 
branch arrange a classroom demonstration of 
the latest SNAP-ON shop equipment. Write 
for new free booklet describing the Anal-O- 
Scope. 


i, SERVICE-BACKED SHOP EQUIPMENT 
8074-K 28TH AVENUE @ 


* ol, 


from adv 


KENOSHA, WISCONSIN | 


" 


schools last September initiated the first of three pioneer programs 
to help high school students who drop out before graduation. Ex- 
periment No. 1 saw the enrollment of 400 16-year-old students 
in the city’s first evening continuation classes. Substitution of 
evening classes was approved by the state legislature last spring, 
when it repealed the 40-year-old requirement that dropouts must 
attend half-day-a-week day continuation classes until they reach 
the age of 17. Pupils selected for the night school program had 
shown interest in continuing their education and had school records 
indicating a likelihood of success in the evening program. A 
minimum of two courses is required in the evening school, selected 
with the approval of guidance personnel. The second experiment is 
an intensive six-week, pre-employment course aimed at keeping 
dropouts in school until they have found a job. The third ex- 
periment entails a 50-50 work-school program, intended to convince 
dropouts to complete their high school education. 


(Concluded on page 67) 
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“We're in for another long demonstration. His 
finger is stuck in the bench stop hole again.” 
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STANLEY SHOP TALK 
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IN RACKS 7 


Stanley Solid Center Bits 
Set No. H1213S 
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Stanley Russell Jennings Bits 
Set No. 1013S 


13 sizes of auger bits in this useful rack, with a 
; notch for each size indicated by number and by 
 ) sixteenths so your boys can always return them 
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4 to the right notch. The metal rack is supplied 
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NEW ADDED SAFETY IN HAMMERS 


SHADED AREA 
1S RIM TEMPERED 
APPROX. C45 ROCKWELL 


FACE HARDNESS 

C53 TO C57 ROCKWELL 
Induction coil rim tempered face mini- 
mizes chipping for many types of Stanley 
hammers. Rim tempering is not visible 
after polishing—but it does offer built-in 
safety. 


12 oz. 
Tinner's Riveting 
No. 462 


24 oz. 
Ball Pein 
No. 312 


16 oz. 
Steelmaster 
No. ST 1-1/2 
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H264 ROUTER 

This % hp Stanley Router is packed 
with many new features. Safe Switch- 
Shaft Lock starts and stops router and 
automatically locks shaft. Spot Light 
lights the way along the work. 


Use this coupon for more detailed 
information and school shop help 
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H31 BELT SANDER 


The Stanley Belt Sander takes the work 
out of sanding, whether it’s for rough 
sanding or fine finishing of wood, metal 
or plastic. Easy to change 3” x 24” 
belts. 


H76 SABRE SAW 

The sabre saw is a versatile portable 
saw furnished with four blades. Ball 
bearing and needle bearing construc- 
tion. It will rip, crosscut or jig saw and 
will also cut plastics, rubber and metal. 


Prono 


i STANLEY TOOLS, Educational Dept., 
4711 Elm Street, New Britain, Conn. 


FREE (_) Please send me Stanley Tool Catalog No. 34 


FREE (_) Please send me the Stanley Electric Tool 


i 

1 

! Catalog 589 
1 Name ............ " 

Subject you teach 
! 

l 
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8 teaching "DOES INDUSTRIAL ARTS HAVE 
continues to call for | 4 WELL-DEFINED PuRPOSE IN 


ester Solder “wo 


The realization of a need for re-defining 


- KESTER Just as it has long been first choice | and eee, industrial - = —— 
; : | its value to students in our high schools 
throughout industry, KESTER | by leaders in the field has led to a con- 


Tey me) 4. soLpeR is No. 1 with industrial | centrated analysis of the present nature 


; and scope of the field. 
arts teachers. Both agree on its To achieve an idea of how well-defined 


speed, quality, uniformity and de- industrial arts is believed to be presently 
pendability. Choose Kester Acid- | by those supervising and teaching the sub- 
C fi 1 eolderi P . ject today, we asked the above questions 
or general soldering, lastic of a list of IA/VE readers selected at 
Rosin or “Resin-Five” Core Sol- s 
der for TV-radio-electrical work. 
Does industrial arts have a 


FREE! | well-defined purpose in edu- | 


“Soldering Simplified’’ for cation, the nature and scope 


the student “Solder . of which can be definitely 


Its Fundamentals and Usage ¥ 
for the instructor. determined? 


KESTER SOLDER COMPANY 


4257 Wrightwood Avenve, Chicago 39, Ililinois *Nework 5, New Jersey 
Anaheim, California © Srantford, Ontario, 


OVER 60 YEARS’ EXPERIENCE IN SOLDER AND FLUX MANUFACTURING 
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° Taare mane random, The response was a strong 
Jor per cent affirmative. 








Zenser " Answering yes, a large city industrial arts 


va | CLAMPS: | PLAY IT SAFE... with the | | .sviso™iziscitctwnui 


Pr --- -@n ee . . . : 
and industrial arts is well defined: “It is gen 


- . 
a Pory 6S No 657 GOGGLE! eral technical education, using tools and 
tao ® ® machines in manipulative work as one of 


Mensiadene op ax its principal methods of learning-teaching 4 
cialists who have set : Industrial arts, to me, is a study of 
inde ed | industry, and is of the same value to all 
years. Catales, hn, students as any other “discipline” in the 
ing these and many “liberal arts’ or human “humanities.” A 
— styles, ~~ teacher replied with an emphatic “Yes, it 

— “ <= always has and always will have a well- 
| defined purpose in education.” Another 


‘ae per : asked, “When approximately 70 per cent 

| of our people will be working in indus- 

TYPE 657—CLEAR TYPE 657-G—GREEN try, where else will students get some 

| experience that will help adjust to an 
FOR SHOP AND LABORATORY | | industrial situation?” 


FEATHERWEIGHT PROTECTION Coe super eee’ bis efirmative 
reply by stating that the question deserved 


oe an oo “A strong yes to the first part . . . but the 

are impact resistant and efford sdequate latter part of the question would in my 
wba safety protection for light grinding, spot mind be answered no. A teacher believed 

welding and other semi-hazardous operations. that the purpose is better defined now 

Attractive styling and special lightweight “than 10 years ago.” 

construction make this the goggle that every- Answering negatively, one teacher stated 








one wants to weer. May be worn comfortably | | that “There is a lack of agreement among 
over prescription glasses. 

our so-called leaders as to what the scope 

Excellent fer Chemical Labs end Indust. Arts and sequence should be.” Another: “Every 

TYPES 657 & 657-G one seems to be headed in a different di- 

1 doz. to 11 doz. 12 doz. to 35 doz. rection. There are too many philosophies 

$6.00 per dozen $5.40 per dozen and not enough good common horse 
36 doz. and over sense |” 

$4.80 per dozen Qualifying a negative response, a super 


Sold only in dozen lots. Minimum order 1 doz. visor from the Midwest replied that “I 

don’t believe there is a well-defined purpose 

elem ee of industrial arts in education. I'm not 
sure it can be a precise statement, because 

ADJUSTABLE CLAMP CO. GENERAL SCIENTIFIC EQUIPMENT CO. | | ti in strial arts program must be so 


“The Clamp Folks" LIMEKILN PIKE and WILLIAMS AVE. | varied and flexible so that they (courses) 


424 N. Ashland Ave., Chicago 22, Ill. Philadelphia 50, Pa. HAncock 4-1550 | | will meet the needs of individuals in vari- 
ous localities.” 4 
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that help your boys make 
faster progress on precision work 


SET OF TOOLS 
NO. 900 


Eight basic tools in 
a black leatherette 
case: 6" combina- 
tion square with cen- 
ter head; 6” rule 
with pocket case and 
clip; center punch; SET OF TOOLS NO. 901 

center bor 4" in- Similar to Set No. 900 except tools 
side, outside and her- are furnished in strong, attractively 
maphrodite calipers; finished wood case plus a copy of 
4” dividers. ao Starrett Book for Student Ma- 

chinists.” 


Starrett makes tools for the student 
and apprentice as well as for the fin- 
ished craftsman. Here are some of the 
more than 3000 items shown in the 
big new Starrett Catalog No. 27. Send 
for your free copy. 


SETS OF TOOLS 
NO. 902 SERIES 
More complete sets 
in durable, folding, 
artificial leather 
cases. No. 902A 
has 9” square; No. 
902B 12’ square 
plus 1”’ microm- 
eter, center gage, 
center purch, 6” 
rule, 4’’ inside and 
outside calipers, di- 
viders aad her- 
maphrodite cal- 
ipers. 








NO. 22C 
59 DEGREE DRILL «< mat 


h --—=—- 4 —am | $ 





POINT GAGE firs PEPER AR 
Measures drill lipiengths , 
and insures correct 59° “SATIN CHROME"’ 
point angles for best cut- : STEEL RULES 
ting. Also serves — 4 Flexible and spring tempered types, 
rule, hook rule, depth 6, 12, 18 and 24-inch lengths, frac- 
gage, try square and slide tional or decimal graduations. Easy 
caliper. to read with long wearing, no-glare 
Satin Chrome Finish (pioneered 
by Starrett). 


Other Usetui Dependable 
STARRETT TOOLS 


No. 436 Outside Micrometer Caliper, 
one inch 

No. 124A Inside Micrometer 

No. 11 Combination Square, 12 inch 

No. 1010 Dial Indicator Pocket Gage 

No. 815 Toolmakers’ Hammer 

No. &86A Combination Hand Vise 

No. 596 Pencil Divider 

No. 54 Hold Downs 

No. 196A Universal Dia! Test Indi- 
cator 





NEW HIGH SPEED 
WELDED EDGE 
HOLE SAWS 
Double welded and 
shatterproof. For 
o—_e clean, round 

oles in any ma- 
Chinediiie  matecial. NO. 153 HACKSAW FRAME 
Sizes from 9/16” Adjustable for 8, 10 or 12-inch 
through 6’ diam- blades. Sturdy satin finish frame 
eter. with tough rubber pistol grip. An 
ideal frame for use with Starrett 
hand hacksaw blades. 





FREE EDUCATIONAL AIDS 


New Bulletin 1203, “How to Read, Use, Care for Microm- 
eters and Vernier Gages.” Also, Training Aids Bulletin 
No. 1202 which shows the many Starrett training aids 
available free or at small cost. Write for your free copies. 
Address Dept. CE, The L. S. Starrett Company, Athol, 
Massachusetts, U.S.A. 


No. 29 Scratch Gage 
No. 56A Toolmakers’ Surface Gage 
No. 172A Thickness Gage 
No. 70A Pocket Scribers 
No. 500 Steel Pocket Tape, 72 ixch 
No. 530 Steel Case Tape 
No. 711F “Last Word” Dial Test 
Indicator 
No. 50A Improved Trammels 
. 934 T-handle Tap Wrench 
. 132 Bench Level, xi» inch 
. 129 Bench Block 
. 236H Depth and Angle Gage 
. 135 Pocket Level 
. 165 Double End Pin Vises 
. 166 Pin Vises 





. 579 Telescoping Gages 

. 185 Tap and Drill Gage 

. 187 Jobbers’ Drill Gage 

. 167 Radius Gages 

. 829 Small Hole Gages 

. 555 Jewelers’ Screw Drivers 

. 6 Screw Pitch Gage 
Kleenscribe Layout Dye 
Starrett Tool and Instrument Oil 


Teeovuen rove 


SINCE 1880 AND MEASURING TOOLS AND PRECISION INSTRUMENTS 
NDICATORS - STEEL TAPES + PRECISION GROUND FLAT STOCK 


WORLD'S GREATEST TOOLMAKERS HACKSAWS + 


HOLE SAWS + BAND SAWS + SAND KNIVES 
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what's his line? 


— Aetna Life Affiliated Co. 


INFORMATION ON THE OCCUPATION 
OF DENTISTRY 


During World War II, your editor 
served as an educational officer in a 
Navy school that specialized in the 
training of aviation mechanics. The 
Naval base was located very near one 
of the large Naval hospitals. It was 
during that time that acquaintance was 
made with a medical officer who special- 
ized in oral surgery. It was a point of 
special interest to find that this officer 
had one big thing in common with in- 
dustrial education people, namely, an 
interest in metalworking. 

This medical officer had been trainec 
as a dentist specialized in surgery on the 
mouths and jaws of wounded Navy 
men. As the war went on, the opera- 
tions grew in number and complexity 
The medical officer found that he lacked 
much of the equipment for certain 
specialized phases of the operations. He 
was also faced with a lack of known 
devices for holding the mouth and jaws 
in place after an operation was per- 
formed 

So it was that he came to our metal 
shops to work out strange and some- 
times grotesque head frames that he 
could use in doing his unusual opera- 


14 


tions. As a matter of fact, for a period 
of at least two years, he spent almost 
as much time at our metalsmith school 
as he did at the hospital. He was, of 
course, only one of the small number 
of specialists in dentistry who are cap- 
able of doing this type of oral surgery. 
There are only about 4 per cent of the 
approximate 100,000 dentists who spe- 
cialize in such areas as oral surgery, as 
orthodontists (straightening of teeth), 
prosthodontists (making of artificial 
teeth), pedodontists (children’s dentis- 
try), and oral pathologists (diseases of 
the mouth). 

It was this experience that brought 
the full realization that, to be a good 
dentist, one must also be a good metal- 
worker. Have you ever really watched 
a dentist work? If so, you have noted 
his skillful and precise handling of a 
great many tools. He can file, drill, chip, 
cut, and use some form of all the basic 
tools you use in the metal shop. He 
cuts and forms metals, sharpens tools, 
and does a kind of miniature foundry 
work. He is adept at many other metal- 
working processes. He must be able to 
drill accurately, use clamps, make im- 


pressions, and handle an imposing array 
of metalworking tools. In his laboratory 
he uses grinders, buffers, and small 
foundry equipment. 


Characteristics 


What are the characteristics of a good 
dentist ? 

1. He must like to work with tools 

2. He must be interested in the sci- 
ences and do well in academic courses. 

3. He must enjoy working with and 
on people. 

4. He must be willing to operate his 
own business. 

Perhaps these are characteristics that 
you possess. If so, you might consider 
this excellent medical profession. In ad- 
dition to using tools and equipment 
skillfully, a good dentist must possess 
excellent visual memory and judgment 
of space and shape. Above all, he must 
have a high degree of manual dexterity 
In addition to locating and filling cav- 
ities and pulling teeth, the dentist also 
straightens crooked teeth, takes X rays, 
and treats gum diseases. He writes pre- 
scriptions, advises on diet, and even 
diagnoses oral disorders that may effect 
general health. 


Preparation 

Preparation for the profession of 
dentistry requires, first of all, at least 
two and sometimes three years of pre- 
dental study. Pre-dental education de- 
mands the ability to do advanced work 
in chemistry, biology, and physics. Next 
the prospective dentist spends four years 
in professional training. In dental col- 
leges, both classroom and laboratory 
work is done in the basic sciences dur- 
ing the first two years. The last two 
years are spent gaining experience in 
actual work with patients. After grad- 
uation, most dentists establish their own 
offices. They must purchase their own 
equipment, build up their own office, 
practice and develop their own clientele 

The family dentist comprises about 
96 per cent of the total group. The 
average dentist is a self-employed busi- 
nessman who takes care of his own 
business records, arranges and pays for 
his own vacations, and provides for his 
own retirement along with all of the 
other phases of his business life. He 
usually requires the help of a dental 
technician, a dental assistant, nurse 
and/or office girl. The average dentist 
spends close to 46 hours a week on the 
job. Some dentists have office hours one 
or more evenings per week. He must 
arrange his own schedule in order to get 
away from the office for vacations or 
professional meetings. His income is 
small during the first few years of prac- 
tice but grows rapidly after establish- 
ment in the community. The average 
family dentist has an income of about 
$12,500 per year. 

In your industrial arts courses you 
can discover whether you are interested 
in working with precision tools and ma- 
chines. If you are and also enjoy courses 
in science and would like to be self 
employed, then you should certainly 
consider the occupation of dentistry. — 
J Me B. 
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QUESTION-“How many board feet are represented 
in this shipment of B-G ‘Soft-Textured’ Hardwood?” 














Here is a picture of a load of many different kinds of lumber; ready to go “to one of the thousands 
of B-G’s school customers.” All “Soft-Textured” hardwood, banded in approximately 604 bundles 
for easy handling by our modern steel strapping machine, all carefully kiln-dried to the proper 
moisture content for cabinet work, all first-quality. 


Contest is free, and open to all Shop Instructors, Directors, and Supervisors. Nothing to buy; no 
Contest 





closes December 15th. Prizes awarded 

on basis of closest entry to actua! count. 

In case of a tie for any prize, the one FILL OUT AND MAIL THIS ENTRY BEFORE DECEMBER 15, 1960, 

with the earliest postmark will be 

declared winner. Winners to be an- 
nounced at a later date. 
Prize money will be mailed 
to winner by Jan. 1, 1961; 
winners will be announced 
in our February ads. 


BRODHEAD- 
GARRETT CO. 


4560 East 71st Street, 
Cleveland 5, %hio 


Lumber, Industrial Arts, Vocational 
Education Machinery and Equipment 
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BRODHEAD-GARRETT CO., Dept. IAVE 
4560 East 71st St., Cleveland 5, Ohio 


1 estimate Board Feet of lumber in the load being 
shipped via truck. 
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New MODEL 50 equips your lathes 
to do a lot more for a lot less! 


THE WORLD’S MOST MODERN COLLET CHUCK 


ATLAS 


These and others of similar power and capacity now give 
top performance when equipped with the new Jacobs 
Model 50. Improve performance of your lathes. Increase 
spindle capacity as much as 42%, Get greater accuracy 
and stronger grip. It’s easy and inexpensive with new 
Model 50 and its companion Rubber-Flex collets. 


CONSIDER THESE FEATURES... 


Gripping Power 
Model 50 is made for heavy duty turning. It has 
tremendous gripping power. 


Accuracy 
Model 50 is factory tested—maximum runout .001” 
T.LR. at the nose when properly mounted. 


Thin Walled and Fragile Work 
Always parallel Model 50 Rubber-Flex collet jaws 
permit chucking of tubing and fragile materials 
without crimping or scoring. 


Range 
The 10 Rubber-Flex collets in the 500 Series, de- 
veloped especially for use with Model 50, cover 
a greater bar stock range than 63 old-fashioned 
steel collets. You can chuck any bar between 
3/32” and 1-1/16” with this set of 10 collets. 


(For more information from advertisers, use the postcard on page 75) 


70” $ 00 


for the chuck for the collets 


9AN. SHELDON, and SOUTH BEND LATHES 


Capacity 
Model 50 eliminates capacity-wasting draw bar. 
You can increase spindle capacity up to 42%. 


Adapters 
Model 50 adapters are fully machined for imme- 
diate mounting. Available in all popular threads 
and American Standard LOO taper. 


* Price 
Model 50 prices are revolutionary! 


$70.00 for the chuck. 
$65.00 for the complete set of 10 collets. 


MODERNIZE YOUR LATHES WITH JACOBS MODEL 50 
AND RUBBER-FLEX COLLETS. YOU CAN’T AFFORD NOT TO! 


See your Jacobs industrial supply distributor. Give him 
the opportunity to prove these fantastic facts with a 
convincing demonstration at your desk! Call him today. 


Sacobs 


CHUCKS 


The Jacobs Manufacturing Co., West Hartford 10, Conn. 
1A/VE for NOVEMBER, 1960 





the 


editor’s 
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THE CASE FOR POWER MECHANICS 


It would be redundant to suggest that we live in the 
age of power. We constantly read in newspapers and 
magazines of the feats that power has made possible. 
Land, sea, air, and space travel are all possible because 
of power. 

When you visit the average junior high industrial arts 
shop, however, you don’t know that power exists. As you 
walk into a shop you see a visual aid which shows the 
parts of the hand plane or a display board telling how to 
rivet sheet metal. But what about power? Is anything 
said about it in the industrial arts shop? 

We say that industrial arts represents modern industry 
and our industrial society. Then why isn’t there a unit 
and/or a course in power mechanics in every industrial 
arts department in the United States? Why aren’t we 
keeping pace by including power mechanics? Why aren't 
we doing something to help students understand the power 
that makes our lives more comfortable, that does our work 
for us, and that gives us convenient, comfortable trans- 
portation? 

We all know what has happened in our country during 
the last 100 years. Only 100 years ago, 5 per cent of the 
energy sources were mechanical, while human and animal 
power provided the other 95 per cent. Today, well over 
98 per cent of all energy comes from mechanical power 
sources. With such blatant figures before us can we con- 
tinue to deny the existence of power as an important part 
of industrial arts? Look for a moment at just one small 
phase of power—that used around the house and in 
recreation. Do you know that 94 million Americans have 
visited the immense reservoirs put up and maintained by 
the United States Corps of Engineers? This doesn’t count 
the millions who spend leisure time on natural lakes and 
streams. A major reason for this interest is the outboard 
motor. The power lawnmower has changed the Saturday- 
morning drudgery of grass cutting to a brisk walk. Even 
golfing has taken to wheels with the power-operated golf 
cart. 

The story of power is the story of America’s industrial 
might. Each day we are learning more and more about 
how to harness fuel and energy sources for the production 
of useful power. We have come from the age of water 
power and steam engines to the age of jets, rockets, and 
missiles. Today the jet engine, the nuclear-powered elec- 
trical generating plant, and the solar battery are items of 
common interest to our teenage youth. Are we in indus- 
trial arts to centinue to ignore all this? Can we really 
sav that we represent the industrial world if we fail to 
include power? 

Let’s list some good reasons for recommending a unit 
or a course in power mechanics as a fundamental part of 
all junior or intermediate school industrial arts: 
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1. It is a good introduction to the service industries. 
The most rapidly growing occupational group in the United 
States includes the people in service industries who do 
maintenance and repair work on manufactured items. In 
power mechanics the student will learn to work on a 
manufactured product. He will learn how to disassemble 
it, test it, repair it, replace parts, reassemble it, and test 
it. He will be exploring a most fundamental occupational 
area. 

2. It gives the student a chance to study about power. 
Students learn about the principal sources of power, when 
and how these were developed and what they are used 
for. They can trace the history of power from muscle 
through wind, water, combustion, and finally to the atom 
and sun. Students will learn by actually operating an in- 
ternal combustion engine, by taking it apart and by 
seeing what is inside. They will learn the vocabulary of 
power and have a chance to see how power is produced. 

3. It provides an opportunity to study other related 
occupational areas. Most power units are completely de- 
pendent on the products of the petroleum industry, for 
petroleum provides fuel to operate the power units and the 
lubricants for the mechanical pavts. This industry alone 
employs over half a million workers. 

4. It is an excellent tie between metalworking and 
electricity since all power mechanics units are basically 
metal and function through the use of an electrical system. 

5. It will motivate students to study related science and 
social science. The teacher can tap the teen-age students’ 
natural interest in power mowers, outboard motors, motor 
bikes, motor scooters, and other power units. These stu- 
dents want to learn more about these things — how to 
operate, maintain, and repair them. At the same t*~- they 
can learn the applied science on which industry ocpends. 
They can learn the relationship between the science and 
technology of industry. 

Today there are few power-mechanics laboratories in 
our schools because (1) we do not know how to organize 
the instructional content, (2) we do not have trained 
teachers, (3) we do not have good written instructional 
material, and (4) we are not ready or willing to shake 
off our old traditional programs. We believe the time has 
come to add power mechanics to teacher education pro- 
grams in all colleges, to get some good basic texts in this 
field, and to do basic research that will indicate the fa- 
cilities needed to operate a topnotch power mechanics 
program. « 





Our 


critical 
CRAFTSMEN 
shortage 


EDWARD K. HANKIN 


>» Facing the nation in the 
coming decade: an accu- 
mulative critical shortage 
of skilled craftsmen! 


This article examines the 
causes in apprenticeship 
and vocational school pro- 
grams and suggests co- 
operation between them 
as a cure. 


A recent article in the Journal of 
the American Society of Training Di- 
rectors opened with the statement, 
“One of the major problems that will 
confront the nation in the next 20 
years will be the accumulative critical 
shortage of skilled craftsmen.”* The 
author went on to outline the history 
of apprenticeship, describe the pro- 
gram as it currently operates, and 

‘Barres, Stephen J., “Critical Craft Shortage 
and the Apprentice,” Journal of the American 


Society of Training Directors, Vol. 13, No. 9 
Sept., 1959, pp. 45-47 


Dr. Hankin is head of the Vocational 


and Adult Education Department, 
Florida State University, Tallahassee. 
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FIGURE 1. 


SKILLED WORK FORCE (IN MILLIONS) 
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RATIO OF APPRENTICES 
TO SKILLED WORKERS 


Apprentices and skilled workers, 1940 to 1959. 


“REGISTERED APPRENTICES FROM 


U. S&S. BUREAU OF APPRENTICESHIP 
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““NON-REGISTERED" ESTIMATED 
20% TO 50% ADDITIONAL 
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point up its advantages as a means of 
providing a supply of workers for the 
skilled occupations. Most signifi- 
cantly he notes that, “Selective re- 
cruitment (for apprenticeship) has 
not been able to cope with the alarm- 
ing losses that have been experienced 
in the skilled crafts.” 


Inadequacy of Apprenticeship 

Time and again the inadequacy of 
the apprenticeship program to satis- 
factorily meet industry’s need for 
skilled craftsmen has been noted. The 
Apprenticeship Law of 1937, to which 
Barres refers, was in itself a recogni- 
tion of the need for the stimulation 
and expansion of apprenticeship. 
Kahler and Hamburger note that, 
“By 1937, although unemployment 
was still widespread, the scarcity of 
skilled labor was acute in many 
trades. Growing public awareness of 
the situation finally led to the passage 
of the Fitzgerald Act, the first Fed- 
eral legislation related to apprentice- 
ship.’”” 

As far back as 1903, John Mitch- 
ell, then president of the United 
Mine Workers of America, wrote as 
follows: “As a result of the break- 

*Kahler, Alfred, and Hamburger, Ernest, Educa 


tion for an Industrial Age (Ithaca and New York 
Cornell University Press, 1948), p. 21 
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FIGURE 2. Enreliments in public 
day-trade vocational courses. 
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down of the apprenticeship system, 
the great mass of youth today receive 
little or no training in their particular 
trade while in certain trades 
unmodified by the advent of ma- 
chinery, apprenticeship in its old time 
form may still persist. In most cases, 
the system of indenturing boys for a 
long period must be definitely sur- 
rendered. . . .’” 

Happily, Mitchell’s dire predictions 
about the future of apprenticeship 
have not been as extreme as he sug- 
gested. Nevertheless, the inadequacy 
which he recognized at that time has 
grown worse. At the time of his writ- 
ing, the ratio of apprentices to the 
total skilled industrial labor force 
was | to 88.‘ By 1940 this ratio had 
dropped to 1 to 180,* while in 1959 
the ratio was 1 to 420.° As shown in 
Figure 1, the trend in the number of 
apprentices has been upward, but it 
has never kept pace with the increas- 
ing size of the labor ferce and es- 
pecially with the increasing propor- 
tion of industrial employment. This 
situation cannot help but be wors- 
ened by progressive automation with 
a shift in the proportionately larger 
number of skilled workers as com- 
pared to the number of semi-skilled 
and unskilled. 

For many years, the supply of 
skilled workers produced through ap- 
prenticeship was supplemented by the 
immigration of skilled workers from 
European countries. With increasing 
restrictions on immigration, this sup- 
ply has been greatly reduced and we 
are almost entirely dependent on 
skilled craftsmen prepared in our own 
country 

Quite probably the deficiencies in 
preparing a new supply of skilled 
craftsmen vary widely from section 
to section of the country. A 1952 re- 
port of the Lincoln and Therese 
Filene Foundation reveals how bad 
the situation was in Massachusetts. 
This Foundation surveved 1088 in- 
dustries that employed half of the 
state’s skilled help. This report esti- 
mated that 25,000 young workers 
should enter the industries annually 
The survey showed that industrial 
training programs in Massachusetts 
had about 5000 apprentices, and the 
combined annual output for skilled 
trades from the apprenticeship pro- 
gram and the vocational high school 
program was ubout 3800. 

The nationa! average situatic” ap- 
pears to be only slightly better. 4 
1953 report of the Department cf 
Labor pointed out that the nation 


*Mitchell, john, Organized Labor (Philadelphia 
Pennsylvania, American Book and Bible livuse, 
1903), p. 261 

*Kahler and Hamburger, op. cit., p. 20 

*Based upon figures released by U. S. Depart- 
ment of Labor and U. S. Census reports 


1A /VE for NOVEMBER, 1960 


needed 2,000,000 apprentices to sup- 
ply the need for skilled workers. At 
that time, there were only 160,000 
registered apprentices and an esti- 
mated 90,000 unregistered, which in 
total represents about one eighth of 
those needed for training. To this sup- 
ply can be added the number being 
trained in the public and private vo- 
cational schools, but this was far too 
few to make up the difference. 

The Department of Labor has 
summed up the reasons for the in- 
sufficient number of apprentices as 
follows: (1) educators who lay too 
much emphasis in high school on col- 
lege and white collar jobs; (2) home 
and community influences which 
stress the importance of a “quick 
buck”; (3) not enough journeymen 
who can qualify as teachers; (4) lack 
of publicity to inform young men of 
opportunities in apprenticeship; (5) 
and finally, that discouraging first 
year in apprenticeship when long 
hours are spent in trivial tasks not 
connected with training for the fu- 
ture occupation. 


Vocational School Preparation 

While much can and should be 
done to correct these conditions and 
to promote apprenticeship through 
the establishment of new programs 
and the expansion of existing pro- 
grams, more attention also needs to 
be given to other sources of skilled 
craftsmen. Certainly we cannot sit 
back and wait for the whole problem 
to be solved through emphasis on 
apprenticeship alone. 

In 1903 Mitcheli also wrote: “The 
solution of the problem of training 
workmen is now being sought in in- 
dustrial education. There is growing 
up in the United States an ever-in- 
creasing number of industrial schools 
well managed and equipped with all 
appliances and materials necessary 
for turning out efficient skilled work- 
men. It is probable that in the future 
many skilled mechanics will be grad- 
uated from the schools of this na- 
ture.’ 

The movement towards expanded 
vocational school preparation of 
skilled craftsmen, which Mitchell rec- 
ognized, culminated in the passage 
of the Smith-Hughes Act in 1917. 
This and subsequent Federal acts to 
promote public vocational education 
has resulted in the establishment of 
vocational programs in every state 
and most larger population centers 
of the country. As shown in Figure 2, 
the enrollments in these programs 
rose to a peak early in World War 
II. After a sharp drop-off during the 
war. years, they have risen steadily 


*Mitchell, op. cit., p. 262 


with the total number of enrollments 
exceeding the total number of ap- 
prentices. 

While the existing public voca- 
tional program represents a substan- 
tial additional supply of skilled 
craftsmen, it, added to the appren- 
ticeship program, still falls far short 
of the need. Barres’ prediction of a 
critical craft shortage will continue to 
hold true unless some action is taken 
to alleviate this situation. Both the 
public vocational school people and 
the Bureau of Apprenticeship person- 
nel are alert to the need for expanded 
facilities and increased recruitment 
for their respective programs. Among 
other things, they need the active 
support and assistance of both indus- 
trial management and labor to bring 
these things about. 


Combining Education and 
Apprenticeship 

One plan being used for a few 
trades in some localities deserves 
more attention than it is getting. 
This plan represents a deliberate 
combination of public vocational edu- 
cation and apprenticeship. Carefully 
selected qualified young men are re- 
cruited into the public trade prepara- 
tion programs at the beginning of 
their senior high school education 
with the explicit understanding that 
the education they receive in high 
school will be accepted as part of 
their apprenticeship in a skilled trade. 
Thus, when they graduate from high 
school, they are given credit for one, 
two, or three years toward their ap- 
prenticeship on the basis of the abil- 
ities developed while in school. As a 
result, the length of their post high 
school apprenticeship is reduced to a 
considerable extent, and they can 
look forward to employment on the 
journeyman level in a much shorter 
period of time. This especially applies 
to the many skilled trades which can- 
not be completely prepared for dur- 
ing the high school years. It produces 
a considerably larger number of ap- 
prenticeship graduates in proportion 
to the number of industrial training 
opportunities. By recruiting at an 
earlier age and before these young 
men get started towards wther career 
objectives, this plan also tends to 
increase both the quality and quan- 
tity of young men seeking skilled 
trade preparation. 

Reports of such_plans that have 
been successful should be made avail- 
able, giving details of how they work 
and the problems involved. Such re- 
ports would enable others to benefit 
from the experience gained and en- 
courage expansion in this direction 

(Continued on page 66) 





Creativity in design and engineering (below) requires 


a careful analysis 


of data; creativity in production 


and manufacture (left) requires skill in use of tools. 
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Encourage Creativity 


ROBERT P. BALIN 


>» One of the industrial educator's greatest responsibilities 
is encouraging creativity in all his students, according 


to the author. 


> Here is a brief, clear discussion of the subject to help 
you recognize creative students with a 12-point pro- 
gram on how to encourage creativity. 


The awesome power of creative 
imagination, and the ability it gives 
an individual to transform his world 
and ours into a new one of order, in- 
terest, and delight, makes it one of 
the most treasured of all human ca- 
pacities. It is the creative individual 
who produces all that is new and 
different; who creates what we often 
cannot accept at first, but later come 
to like and love; and who makes dis- 
coveries at the limits of scientific 
endeavor. It would help us, as teach- 
ers, to know what kind of individual 
possesses constructive imagination in 
order to encourage this talent and 
assist in its development. Finding and 
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helping creative students, and en- 
couraging creativity in all students, 
may well become one of teachers’ 
greatest responsibilities. 


Attributes of Creativity 

What, then, are the characteristics 
of creative individuals? How can we 
recognize students with this ability? 
And what techniques do they employ 
that we should emulate? Research 
studies made at various universities’ 


‘Cornell University, W. L. Lambert. 

Pennsylvania State University, V. Lowenfeld 

University of California, D. W. Mackinnon, PB 
S. Crutchfield, H. G. Gough, and R. Helson 

University of Southern California, J. P. Guil- 
ford 


have shown the following to be some 
of their most noticeable attributes: 

1. They are keen observers with an 
acute sensitivity of pevception. They 
are quickly aware of anything that 
is odd, unusual, or promising in the 
person, material, or situation in which 
they are involved. 

2. They have a flexibility of 
thought which permits them to ad- 
just their thinking as the conditions 
of their problem change. 

3. They tend to employ open plan- 
ning with a broad purpose rather 
than an elaborate and specific set of 
carefully engineered plans. 

4. They excel at separating a prob- 
lem or project into its component 
parts and understanding the specific 
relationships between them. 

5. They can ingeniously improvise 
and innovate to use functional objects 
in a new way. 

6. They have the ability to hold 


Mr. Balin is o member of the Indus- 
trial Education Department, Arizona 
State University at Tempe. 
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many ideas at once, to compare nany 
ideas with one another, and th reby 
t. make a rich synthesis. 

7. They readily perceive order in 
disorder, and can combine many ap- 
parently unrelated elements in a crea- 
tive way to form a new whole of 
practical value or aesthetic interest. 

8. They show a preference for de- 
signs which are complex, asyr- 
metrical, and, in their terms, vital 
and dynamic. They have an apprecia- 
tion for art which many people would 
consider chaotic. 

9. They derive satisfaction from 
eliminating superfluous detail in or- 
der to provide organizational econ- 
omy in time, material, or facilities, 
all of which they will consider as 
part of a large, integrated whole. 

10. They are quick to depart from 
stereotyped methods and standard 
operating procedures. 

11. They have originality. This is 
often indicated by their ability to 
give an uncommon response. 

12. They have more contact than 
most people with the life of the un- 
conscious, of fantasy, reverie, and the 
world of imagination. 

13. They see things as others do, 
but also as others do not. 

14. They exhibit a great independ- 
ence of judgment, and will not yield 
to a consensus of opinion. 

15. They reject the demand of so- 
ciety that they adapt themselves to 
a norm for a given time and place. 

16. They respect the irrational in 
themselves as the most promising 
source of novelty in their own 
thought. 

17. They are described as being 
more primitive and more cultured, 
more destructive and more construc- 
tive, crazier and saner, than the av- 
erage person.” 


The Conformist Spirit 

Because the routine of schoolwork 
in the shop and classroom demands 
adherence to many administrative 
rulings it would appear that a highly 
creative individual is an unlikely 
prospect to fit the pattern of be- 
havior required of a student. Several 
active forces are present which ef- 
fectively suppress a student’s desires 
for individual self-expression. The 
strongest of these is that relatively 
recent, but now almost universal, 
tendency to conformity among our 
younger generation.’ This attitude is 
due, in a large measure, to parents 
who make their children feel guilty 
net so much about a violation of 
inner standards as about their failure 

*Barron, F., “The Psychology of Imagination,” 
Scientific American, pp. 151-166, Sept., 1958 


*"Remmers, H. H., and Radler, D. H., “The 
American Teenager,’ Bobbs-Merrill, 1957 
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to be popular. The parents’ view is 
that “it is not what you know, but 
who you know” which insures suc- 
cess. In addition, the onslaught of 
advertising that suggests one’s need 
for identification with the majority 
has also made conformity seem 
highly desirable, as well as socially 
acceptable.* 

The conformist spirit, unfortu- 
nately, is not confined to the younger 
generation. Statistical confirmation is 
now available of a phenomenon of 
American life chiefly characterized 
by an extreme sensitivity to the opin- 
ions of others, with its concomitant 
lapse into unthinking conformity.® 
This trend is the reverse of our his- 
tory and the American ideal which 
has always been, above all, indi- 
vidualistic. The future of our democ- 
racy would be more promising if we 
could restore a social climate which 
would reward independent thinking 
and truly enlightened co-operation in 
place of “going along with the 
crowd.” 


*Packard, V. O., “The Hidden Persuaders,”” D 


McKay Co., 1957. 
*Reisman, D., Glazer, N., and Denny, R., “The 
Lonely Crowd,”” Yale University Press, 1950 


and teachers ir your :chool. 


of buildings, ec! 
countries. 


that have been macle. 


the future. 


design of an existing device. 


to a new purpose. 


ment?” 





4. Display vicwrer of what is currently in fashion in the design 
furniture, cars, and clothes in other 


5. Make compariseas between obsolete methods and thos 
in use today, bringing out the advantages of the improveme: 5 


6. Make comparisons between old and new designs which will 
show the ‘rend of the changes in human needs, values, and tastes 

7. Try looking ahead to see what the world may need or like in 

8. Assign o problem -equiring the modification of the outward 

9. Assign a problem requiring the upplication of an old device 

10. Plan co-operative efforts at creating a new device. 

11. Occasionally ask the questions: “How do you think it 


works?” “How would you do it?” “Can you suggest an improve- 


12. Try to be a little more original and creative yourself. Stu- 
dents learn as much from how you teach as from what you teach. 


How to Encourage Creativity 


As teachers we can do somethin< 
to bring about a much-needed renais- 
sance of creative aetivity. To do this 
we must first understand that crea- 
tivity is not the special gift of a 
very few, and that virtually every 
person has more creative ability than 
he is putting to use. Given the proper 
instruction, encouragement, and op- 
portunity the creative potential of 
most of our students can be substan- 
tially increased. And we should not 
expect creativity to be only evidenced 
by a spontaneous burst of invention, 
for it is more often evolved from 
extensive preparation, inspiration, 
skilled analysis, incubation, and veri- 
fication. For those who look for an 
easy path to recognition and fame, 
the hard work and slow development 
of a new idea may seem ft» take 
something from the uniqueness of a 
subsequent achievement. But while 
the world may soon forget, or nevei 
really know, of one’s painstaking 
progress, it will never forget any 
small contribution that one can make 
to the sum of human beauty and un- 
derstanding. 


how to encourage original endeavor 


1. Provide ample opportunity for an individual's imagination to 
work, as well as teach the necessity of conforming to specifications. 

2. Give additional credit to a student for his originality of ap- 
proach to |! : solution of a problem or creation of a design. 

3. Exhibit «ziginal works of art, crafts, literature, and unique 
solutions to problems in science and mathematics made by students 
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— Finley, Oakland Tribune 


Recently at a father and son junior 
high school meeting, I heard a group of 
fathers discussing the grades their chil- 
dren had received on their report cards 

As these laymen continued to discuss 
grades, subjects, and teachers, I was 
very much surprised by the answers 
that came forth from the dads. They 
would rattle off the grades in English, 
mathematics, social studies, and science 
and it would end there. I knew that this 
school had an industrial arts depart- 
ment, yet I heard no grades discussed 
in that subject. Finally, I heard one man 
state that his son had just a fair report 
card but he got an “A” in shop. The 
reply to this was, “Weil, shop doesn’t 
count.” This statement coming from one 
man didn’t concern me too greatly, but 


Mr. Jones was formerly an instructor 
of industrial arts with the 
Norristown, Pa., Schools. 


>» since many parents 
seem to have an 
“apathy concerning 
shop grades,” the au- 
thor suggests “a few 
minutes . . . of self- 
appraisal” for indus- 
trial arts teachers to 
upgrade their subject 
so that we can — 


let’‘s make it 


count 


MERVYN T. JONES 


when I learned that this was the general 
opinion of the group, it certainly started 
me to thinking and wondering. 

Surely the industrial arts teachers 
spent as much time and money on their 
education as the others, surely they 
spend as much time in preparing lesson 
plans, quizzes and tests. The school 
board spends as much or more money 
to equip the industrial arts classroom. 
Then why the general apathy concern- 
ing shop grades? 

I know that industrial arts in junior 
high school isn’t considered a “major” 
subject, but that is still no excuse for 
it “not counting.” So I began to ques- 
tion the fathers. Most of them said the 
children never said it didn’t count — the 
majority couldn’t give a good answer as 
to why, they thought it wasn’t impor- 
tant. One man suggested it might be 
because he didn’t ever remember his 
son asking for help in shop homework 
or his shop notebook, or never saw him 


studying or preparing for a shop test. 

Could it be the industrial arts teach- 
ers themselves are responsible for the 
lack of concern regarding the grades? 
Are the teachers grading the boys on 
only what they accomplish in the shori 
classroom periods? Are the teachers re- 
quiring outside reading? Are pupils re- 
quested to keep an up-to-date notebook ? 
In many cases none of the above are 
required and this may be one of the 
reasons why “Shop grades don’t count.” 

If industrial arts is a part of general 
education, then it is necessary for us, 
as teachers, to do all in our power to 
upgrade it as much as possible. In our 
teaching we must insist that our stu- 
dents do their best at all times. Are you 
as an Industrial Arts teacher doing your 
best to keep industrial arts on a high 
school level, and to make it “count” in 
your school system? 

Let’s all spend a few minutes in 
retrospect. Let’s do a thorough job of 
self-appraising. Don't compare your 
work with some fellow teacher’s work; 
it is too easy to find flaws in his teaching 
techniques and then pat yourself on the 
back for not having made the same 
mistakes. It really isn't necessary to 
compare your work with anyone's, be- 
cause you already know the proper 
techniques of teaching your subject. It 
is only necessary to check up on you 
yourself to discover if you have been 
doing everything you know how to do 
to develop the minds of the children 
entrusted to you. Ask yourself, “Is this 
the way I would want my own son to 
be taught this subject?” I’m sure you 
will be able to find a few fauits with 
your own work that can be overcome 
easily with some extra effort on your 
part. 

Begin by checking your lesson plans 
for the past few months. Have you fol- 
lowed them and accomplished what you 
expected to accomplish? Have you 
checked the students’ notebooks lately ? 
Are you keeping readable reference 
books for the students to use? Does 
your school library have an industrial 
arts section or shelf? Have you had any 
speakers from industry talk to your 
classes? Have you made any field trips 
to the many new industries in your 
vicinity? Have you given out of school 
assignments to your students? Are you 
keeping up with the new materials and 
methods of production in our modern 
industrial world? Are you taking ad- 
vantage of the many visual aids made 
available by certain companies? In short 
are you really doing all you know how 
to do? 

It will take better planning, more 
time, and more work to get started but 
the reward will compensate for the extra 
effort. You will enjoy it because first 
you are a teacher and secondly because 
you want industrial arts to count. ¢ 
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How to Use a Research- 
Experimentation Approach 


The challenge of industry* to indus- 
trial arts can be structured in a three- 
phase program: 

1. The traditional industrial arts pro- 
gram to prepare young men to accept 
skilled positions in industry. 

2. The technical industrial arts pro- 
gram to offer young men the type of 
background needed to accept technical 
positions in industry. 

3. The professional approach to indus- 
trial arts, of which research and experi- 
mentation is one method, to provide 
young men with experiences that will 
enable them to accept research positions 
in industry. 

These three industrial categories are 
effective parts of a forward-looking in- 
dustrial arts department desiring to 
develop the best program for the 
students. 


Aspects of the Research Experience 
The research and experimentation 
program in industrial arts is a problem- 
solving approach to education. The stu- 
dents and teacher, together, form a 
technical team to define the probleni, 
structure the procedure, conduct the ex- 
periment, and record the findings. The 
*This approach will appear in a book, “Experi- 


ments With Materials and Products of Industry” 
by the author, McKnight and McKnight 


Dr. Earl 

is professor of 
industrial arts 
education at 
Montclair State 
‘ollege, Upper 
Montclair, N. J. 
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ARTHUR W. EARL 


> One of the three challenges of industry to industrial 
arts requires a professional approach of which research 
and experimentation is one method to provide young 
men with experiences for research positions in industry. 


> Here is a complete description of this problem-solving 


program in which the teacher and student form a tech- 
nical team to define a problem, structure the procedure, 
conduct the experiment, and record the findings. 





‘ 
Equipment used in a research-experimentation approach to testing 
the holding power of dado, rabbet, and butt joints, fastened with 
glue, nails, screws, and dowels. Pressure to break the joint was 
applied by the turn screw over the scale. The lever arm, connected 
to the joint member protruding through a hole in the mete! sup- 
port plate, added sufficient mechanical advantage to break the 
joint and give a pressure reading on the scale. 


= 
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recognized advantages are acknowledged 
by the students and teacher because of 
the depth and breadth of coverage lead- 
ing to the solution of the problem. 


1. Research challenges the student to 
explore the unknown. 

2. Research problems investigated 
parallel in method, procedure, and equip- 
ment those of industry. 

3. The investigative approach en- 
courages students to examine references 
and contact industries. 

4. The investigative approach _re- 
quires students to examine many differ- 
ent materials and products. 

5. The creative nature of research 
and experimentation fosters a type of 
freedom that helps to develop each stu- 
dent’s individual ability. 

6. The analytical nature of research 
and experimentation develops an aware- 
ness, on the part of the student, to the 
value of consumer shopping. 


The satisfactions and understandings 
gained from the conception of an idea 
to the culmination of a finished prob- 
lem readily justify the research and ex- 
perimentation program because of the 
true-to-life experience it offers to the 
student 


Depth of Pupil Research 

The research and experimentation ap- 
proach can be geared to the student’s 
ability according to the simplicity or 
complexity of the experiment. Experi- 
ments may be conducted on an indi- 
vidual or group basis. Experiments con- 
ducted by a few individuals, while the 
rest of the class is engaged in other in- 
dustrial arts activities, tends to arouse 
and stimulate interest in the research. 
An entire class engaged in research 
offers the opportunity to develop variety 
and complexity in the problems. Diff- 
culty of the problem in the research 
and experimentation approach should 
not be the predominant factor; the 
method, which enlightens, challenges, 
and leads the student into clearer un- 
derstandings of broad industrial con- 
cepts, should be primary. 

Research and experimentation does 
not require an elaborate or special in- 
dustrial arts laboratory. In a unit shop 
the research problem should be struc- 
tured around the areas of work taught 
in that particular shop. Unit shops lend 
themselves very well to developing com- 
plex experiments in depth. The compre- 
hensive general shop, because of the 
numerous areas taught, is more condu- 
cive to structuring a breadth program 
The physical limitations of the indus- 
trial arts laboratory should not in any 
way restrict or limit the research experi- 
ments; instead, they should be used as 
a guide in determining the direction and 
depth of the research program. 


Structuring the Problem 


The application of the  scientifi 
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method to the solution of student re- 
search and experimentation points out 
the need for a team approach. The team 
approach is essential to the preliminary 
discussions, selection, and defining of 
the research problem. One student may 
present an idea. However, as in indus- 
try, the merit of the research problem 
and its many ramifications will be thor- 
oughly discussed by the research team. 
The research team in this case will be 
composed of students and the industrial 
arts instructor. The logical presentation 
and systematic approach required to 
clearly define and limit the research 
problem is a challenge to the imagina- 
tive mind of the student. 

An example of a research problem ap- 
plicable to the industrial arts laboratory 
is presented below. The topic, Strength 
and Flexibility of Wood, is organized in 
a basic research outline form 


Helpful Hints 

The quality of learning that takes 
place in the research and experimenta- 
tion approach is dependent upon the 
effort expended by the student. The 
teacher, to insure the most success for 
the student, should encourage the un- 
dertaking of as much background prep- 
aration as possible. Several suggestions 
may be followed in an effort to help the 
student get the most out of his experi- 
ment. 


1. Study the problem thoroughly. 

2. Search out all the written material 
available. 

3. Establish precautions that are nec- 
essary to make the experiment valid. 

4. Prepare a list of assumptions that 
will help to insure a properly structured 
experiment. 

5. Prepare a list of questions which 
need to be answered, and which may 





I. PROBLEM 

To determine the strength and flexi- 
bility of edge, cross, and plank grain 
wood 
Il. MATERIALS 

Enough pieces to permit a minimum 
of three tests with each type of wood 
to be tested. 








Cut all of the test samples for the 
edge, cross, and plank grain wood to the 
same thickness, width, and length 
Ill. EQUIPMENT 

Construct the strength and flexibility 
of wood apparatus. (The drawing of the 
accompanying test apparatus is inten- 
tionally simplified since one phase of 
the problem is for the student to design 
and develop his own testing apparatus. ) 

Make the apparatus of heavy material 
to provide enough strength to bend and 
break the different types of wood. 

Place a piece of pipe, to act as a 
roller bearing, over the bolts. 

Suspend a ruler, to measure the 
amount of bend, from the center of the 
top back edge. 

Use a bathroom scale with as high 
a reading as possible in order to meas- 
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be answered by the firdings of the ex- 
periment. 

6. Accuracy throughout the experi- 
ment is important. The end result will 
only be as valid as the pupil makes it. 


The Research Challenge 


Research is undertaken to obtain new 
knowledge. Properly organized and de- 
limited, the research and its results will 
show that the hypothesis (the guess 
the student makes concerning the out- 
come of the study) was right or wrong, 
accurate or inaccurate. In the research 
approach, success is not measured by 
the traditional industrial arts achieve- 
ment measure, the finished project. In- 
stead, success and achievement are 
measured by the quality of the entire 
experiment. 

The outstanding student may find the 
research and experimentation approach 





ure the force required to bend and break 
the strongest type of wood. 

A car jack will provide the necessary 
amount of centrolled pressure to operate 
the apparatus accurately 
IV. PROCEDURE 

1. Mark the type and grain of wood 
for identification purposes, on each test 
sample. 

2. Center a piece of edge grain wood 
in the test apparatus. 

3. Operate the apparatus. 

4. Observe closely the pounds of pres- 
sure required to break the wood. 

5. Run three edge, cross, and plank 
grain strength tests on each type of 
wood. 

6. Record the average findings in the 
strength and flexibility of wood table. 

7. Center a piece of edge grain wood 
in the test apparatus. 

8. Operate the apparatus. 

9. Observe closely the bend in inches 
required to break the wood. 

10. «un three edge, cross, 2nd plank 
grain flexibility tests on each type of 
wood. 

11. Record the average findings in the 
strength and flexibility of wood table 
V. PRECAUTIONS 

Select a good grade of straight grain 
wood free of wind, knots, and checks. 

Surface all of the wood to the same 
thickness, width, and length. Variations 
in the surfacing and size will cause dis- 
crepancies in the strength and flexibility 
of the wood. 
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such a challenge that he will elect » 
dustrial arts. College bound pupils elect- 
ing industrial arts could benefit from 
such a course, especially if it were of- 
fered for full credit. 

The student with less ability, may 
find interests to his liking in the re- 
search and experimentation approach. 
Many times students do not desire to 
make a project, however, they do have 
an interest in shop, especially if it is 
varied and does not require detailed 
project work. Research problems struc- 
tured according to the slow student's 
ability, therefore, may help them to find 
a degree of success in industrial arts. 

Research and experimentation, al- 
though a new concept in industrial arts. 
is proving to be very successful both in 
public school and college. At the same 
time, there is still much more that can 
be done to further the educational val 


a typical working outline 


Extend the test samples far enough 
through the side openings of the 
strength and flexibility of wood appa- 
ratus to allow maximum bending of the 
wood. 

Center each piece of wood accurately 
in the strength and flexibility of wood 
apparatus. Variations in the positioning 
can cause the pressure and flexibility 
readings to be invalid. 

Apply slow even pressure with the 
jack while conducting each test. Avoid 
any sudden jerky motion that will tend 
to cause erratic scale operation. 

Observe the scale and ruler closely 
in order to be accurate in the strength 
and flexibility readings. Carelessness 
with these factors will cause variations 
in the results. 

VI. FINDINGS 

Conduct the experiment and record 
the findings in the strength and flexibil- 
ity of wood table. 

VII. REFERENCES 

Comptors Pictured Encyclopedia (Chi- 
cago. Ill.: F. E. Compton and Com- 
pany), Volume XV, 1954 Editica 

Fryklund, V. C. and La Berge, 4. | 

General Bench Woodworking (Blwon: 

ington, Ill.: McKnight and McKni-?>: 

Publishing Cormpany, 1940), 152 po 
U. S. Department of Agriculture, Bend- 

mg Solid Wood to Form. Agricultur: 

Handbook’ No. 25, Forest Service. 

1957, Superintendsnt of Documents, 

U. S. Governmeni Printing Office, 

Washington 25, D. C. 


ues of resea".f as -<perimentation. 

t is an accepted principle that man’s 
strength lies in education. And man’s 
weakness stems from ignorance. This in- 
dicates that yesterday's industrial arts, 
although good, is not enough. Today’s 
industrial arts should produce — a think- 
ing pupil. A pupil, intellectually and ma- 
terially, is more fully prepared for a 
lifelong occupation involving cceative 
thinking, if he has the opportunity to 
develop the pioneer spirit and blaze the 
new trails of ponderables, imponder- 
ables, things and ideas. 

Therefore, let us as educators have 
the insight to help pupils develop and 
grow to maturity by recognizing the 
inherent values of the Research and 
Experimentation Approach to industrial 
arts education a 


a ae 
“ACQUSTICAL PR 
OF MATERIALS _ 


Two examples of research equip- 
ment: (above) wood, metal, shingles, 
and paint were tested for heat re- 
flection and transmission properties 
in which a sun lamp directed intense 
light and heat through a long tube 
onto the material tested and ther- 
mometers registered heat transmis- 
sion and reflection; (below) the 
acoustical properties of all types of 
construction materials were tested 
for their sound absorbing qualities 
in which an oscillator speaker pro- 
vided sound vibrations and. a micro- 
phone, connected through an aiipli- 
fier to a voltmeter, pi.ked up the 
vibrations *> a voltmeter scale. 





Designing for Welding 


The teaching of manipulative skills 
is but one aspect of the industrial 
arts program; equally important is 
the development of the ability to use 
these skills in real situations. 

Many of the common industrial 
processes provide interesting chal- 
lenges with regard to their teaching. 
Welding, for example, is generally in- 
troduced to students in the form of 
exercises; students practice on bits of 
scrap material, developing and per- 


fecting their skills in arc and gas 
welding, and in brazing. 

With only the degree of skill ac- 
quired, the fullest possibilities of the 
learning experience is not realized 
until individuals turn to projects or 
problems which will permit them to 
apply this newly acquired skill to a 
practical design task. The endemic 
reply to the matter of including de- 
sign experiences in the shop program 
is, “There is simply no time for it; 


I am too busy teaching the skills.” 
In answer to this, it can be pointed 
up that only with some effort by the 
instructor is it possible to combine 
the cultivation of manipulative skills 
with those of design and planning. 
The plea here is for affording the 
pupil the opportunity to participate 
in design activities of an individuai 
and meaningful nature wherever pos- 
sible. Starting at the earliest period 
of organized industrial arts work, 
some provision should be made for 
the pupil to know the joys and sat- 
isfactions of creative design. 

Welding, one of the most impor- 
tant metalworking processes, fre- 
quently poses problems regarding the 
selection of good, applicable project 
activities. Endless possibilities for 
good welding projects exist in metal 
tables. These not only permit the 
designing of very useful items, but 
further require one to design with a 
specific process in mind. The student 
must make the usual decisions re- 
garding the function of the table, the 
dimensions, the type of material 
used, and finish. 

Beyond these considerations, how- 
ever, he must decide which type of 
weldment will best suit his particular 
case: Is there a best type of weld 
to use on tubing? On angle iron? 
Should arc welding, gas welding, or 
brazing be used? What are the rela- 
tive merits of fillet, bead, slot, and 
the various groove welds? Will some 
other means of fastening, other than 
welding, be best employed here? If 
so, perhaps the total design approach 
should be changed. It should be re- 
membered that in all design tasks, 
the best possible applications of ma- 
terials and processes must be kept 
in mind. 
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The designing must begin from a 
consideration of the use to which the 
table will be put; planning a table 
for the workshop is different from 
planning one for the bedroom. For 
purposes of discussion here, let the 
object be a small side table for use 
in the living room or patio. The di- 
mensions of the table will be con- 
trolled by this use; it should be of 
convenient height for use alongside 
a chair or sofa; its surface should be 
large enough to contain a glass, an 
ashtray and a small plate. This is 
the type of reasoning which should 
take place in order that, in all cases, 
the designing will meet the needs of 
a specific situation. Moreover, one 
may decide to extend the design 
thinking to the possibilities of nest- 
ing, or step tables, illustrated in the 
photograph. These, of course, must 
be planned so that they will easily 
pass under one another, or “nest” 
properly. With the definition of use 
clearly in mind, one can turn ¢o the 
other aspects of the design task. 

In the course of learning the weld- 
ing skills, the students, as indicated 
earlier, usually practice on scrap 
pieces of stock. They practice fillets 
and beads, horizontals and verticals; 
they work with angle and tube and 
bar; they familiarize themselves with 
both ferrous and nonferrous metals. 
Furthermore, they can experiment 
with various modes of organizing the 
members of such things as leg joints. 
The accompanying drawing illus- 
trates two means of accomplishing 
this in angle iron; others may be de- 
vised using other material forms. The 
draving further illustrates the joints 
as used in a typical table design. 

The shape of the top can be 
square, rectangular, round, or tri- 
angular; the use of the freeform de- 
sign should perhaps await the mas- 
tery of the simple geometric forms. 
The top framework can support a 
piece of tempered hardboard, to 
which is affixed ceramic tiles in a 
random pattern. This top is espe- 
cially desirable for the table which 
will be used out-of-doors, and ex- 
posed to the weather. Other possibil- 
ities exist, such as glass, etched glass, 
wood, plastic laminates, or veneers. 

A neutral finish for the metal, such 
as flat black, is wisely chosen, for 
it is frequently difficult to obtain a 
precise match with the top color. 
This is especially true in the case of 
a ceramic tile surface, where the 
brightly finished framework may de- 
tract from the hue of the top. 

Tables such as these, plus other 
products of the student designer’s 
imagination, make excellent means 
of applying the acquired welding 
skills. 4 
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> the seventh in a series 
of articles on how to 
apply principles of good 
design to |-A instruc- 
tional areas — 
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METAL TABLE 


SUGGESTED DESIGN 




















> a guide to the 


performance of the 
necessary steps 

in planning the 

typical shop project — 


An Aid to Project Planning 


Project planning is an important part 
of industrial arts work and should be 
given more emphasis than it usually 
receives in the typical shop. It is all 
too often that we take the planning step 
or “objective” for granted and just hope 
that the student will be able to perform 
the necessary steps or processes in cor- 
rect or accepted order. There is, un- 
doubtedly, a great difference in the 
amount of detail which various instruc- 
tors require of students in planning 
their projects; but no matter the degree 
of detail, instruction in planning, to be 
effective, needs to be supplemented with 
the necessary aids. 

The visual aid “Starting to Work In 
Shop” has aided greatly to make plan- 
ning instruction more effective and in 
iddition has saved thousands of words 
and valuable class time. This particular 
visual aid has been and is being used 
with students who have had six weeks 
or more of mechanical drawing. During 
this six weeks period the fundamentals 
of making a working drawing are taught 
so that the student can draw each 
project which he intends to make. 

This visual aid is placed on the shop 
wall so that a student, at any time during 
his planning stages of his project, may 
refer to the aid. The aid is based on the 
five steps: (1) select a project, (2) 
make a working drawing, (3) make a 
bill of material, (4) make a plan of 
procedure, (5) finished project. The stu- 
dent is furnished with a standard shop 
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CARL R. BARTEL 


work sheet on which he carries out his 
planning steps. 


1. Select a Project 

The student selects, from various 
available sources, the project which he 
desires to make. This would be true if 
he is given a free choice or a choice 
within a group. If the student is in a 
class where a certain project is required, 
this step would be performed for the 
student by the instructor. 


2. Make a Working Drawing 

After the student selects a project he 
is required to make a working drawing, 
to scale, of the project. The number of 
views and the amount of detail will 
depend upon the type of project and 
also on the accuracy and detail which 
the instructor expects from the student 
The drawing is made on the k side 
of the shop work sheet which is 844 by 
11, except in cases of iarge and complex 
projects. Large and complex projects 
are drawn on 11 by 15 drafting paper 


3. Make a Bill of Material 

When the drawing has been com- 
pleted the student is required to figure 
the cost of his particular project which 
he does on the bottom of the face side 


Dr. Bartel is assistant professor, In- 

dustrial and Technical Education 

Department, Utah State University, 
Logan. 


of the shop work sheet. It is at this 
time the related information “figuring 
cost of materials” is taught to the stu- 
dent. This definitely has more meaning 
to him than if it were taught in a 
matter-of-course way. 


4. Make a Plan of Procedure 


The procedure step follows the bill 
of material step. The student is required 


. to write down, step by step, the pro- 


cedure he will follow in constructing 
his project. A large reference library is 
used from which students can get infor- 
mation to fill out the plan of procedure, 
with the aid of the instructor. In case 
a certain beginning project is required, 
the plan of procedure is usually given 
to the student to copy on his shop work 
sheet. The amount of detail in making 
out the procedure plan depends on the 
advancement of the student and on how 
much the instructor requires. 


5. Finished Project 

The purpose of this step on the aid 
is to show that if a student follows the 
earlier steps, he will come out with a 
well-designed, well-constructed, useful 
project. 

It is understood that necessary dem- 
onstrations and related information will 
be given when needed to the students 
I feel sure this aid will be of as much 
help to you as it has been to me in 
working with junior and senior high 
school students. + 
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Many junior high school students 
have been limited in their foundry ex- 
periences to molding and casting eom- 
mercial or hand-me-down ‘ype flat pat- 
terns. As a result of this r.ractice some 
students lose interest in he foundry 
area 

As an industrial arts teacher the au- 
thor often wondered if it might be 
feasible for junior high school students 
to design and form their own patterns 
This would provide an excellent oppor- 
tunity for the student to express his 
own ideas and creative abilities. After 
considering several different materials 
that could be used by the students to 
form a pattern, he decided to use or- 
dinary oil base molding clay. 

The mask and plaque type projects 
seemed to be ideal for this venture 
These projects present an excellent op- 
portunity to teach a few basic funda- 
mentals of pattern making and the need 
for good design. They also provide an 
ideal occasion to correlate industrial arts 
ind art. 

The pattern is formed by working the 
clay on a flat surface of wood or metal 
\ sloyd knife and a few improvised 
nolding tools are invaluable in forming 
the pattern. After the pattern has been 
formed to the desired shape, check all 
urfaces for sufficient draft allowances 
The pattern can now be cut free from 
the working surface with a thin piece 
of sheet steel. Apply parting compound 
to all areas of the pattern and allow the 
pattern to set a day before using. This 
will enable the clay to harden and will 
produce a smoother mold and a cleaner 
casting. 

The pattern is rammed in the same 
manner as any other flat pattern. How- 
ever, care must be vaken not to ram 
the drag too hard. One must remember 
that this pattern is made of clay. After 
the pattern has been completely 
rammed, it is drawn from the sand by 
using ordinary wood screws for draw 
screws. 

The project can be finished in a 
variety of ways. Again, the student has 
the opportunity to use his imagination. 
Some areas can be peened and wire 
wheeled, others can be peened, painted 
and then high-lighted, while others can 
he painted solid. 4 
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The progressive industrial arts teacher 
is an individual who is continually look- 
ing for new ideas to motivate his stu- 
dents or experimenting with the basic 
raw materials or the variety of new ma- 
terials available to determine their lim- 
itations. The field of plastics presents a 
significant challenge to both education 
and industry. As its name implies, it is 
a material that can easily be bent, 
twisted, molded, or remolded into a 
form or shape 

The average industrial arts program 
today includes many of the basic types 
of plastics and provides experience for 
the student with the fundamental proc- 
esses involved in its fabrication. Since 
World War II, many types of plastics 
have been developed and processes per- 
fected by industry. Many industrial arts 
programs still do little, however, with 
plastics because of cost. The embedded 
laminating plastic process is inexpensive 
in nature because it makes use of odds- 
and-ends of a variety of materials and 
pieces of scrap plastic. 

Educators have been stressing crea- 
tive design. When a student is develop- 
ing a piece of plastic jewelry using the 
embedded laminating process it is nec- 
essary for him to consider such basic 
elements of design as: line, shape, mass, 
“tone, color, texture, balance, proportion, 
rhythm, repetition, harmony, and em- 
phasis. The ultimate success of the in- 
dividual student is directly proportional 
to his imagination, initiative, ambition, 
and interest. 

The tools and materials necessary for 
the incorporation of the embedded lam- 
inating process are no different than 
those necessary for ordinary plastic 
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EMBEDDED LAMINATED 
PLASTIC JEWELRY 


WILLIAM C. McNEICE 


Industrial Arts Department, Newark State College 


fabrication. These include a coping saw, 
a 2nd cut mill file, and a “C” clamp or 
parallel hand screw. The materials nec- 
essary include an opaque and trans- 
parent acrylic plastic, methylene di- 
chloride, 4/0 and 8/0 wet or dry garnet 
paper, 3/0 steel wool and the material 
to be embedded in the plastic. 

The material embedded between the 
plastic laminations includes such ma- 
terials as seed beads, glitter, sequins, 
string, wool and cotton yarn, artificial 
rhinestones, screen wire, 20-ga. annealed 
copper wire, and copper foil. When an- 
nealed copper wire is used it is recom- 
mended that the wire be bent to desired 
shape and flattened with a ball peen 
hammer. If copper foil is used, the de- 
signs are cut out with scissors. 


The Embedded Laminating Process 


1. Select two pieces of plastic ap- 
proximately the same size. At ieast one 
piece should be transparent. * 

2. Remove the masking from one side 
of each piece of plastic. 

3. Select the material to be embedded 
between the plastic laminations. 

4. Using a shallow tray, pour methy- 
lene dichloride into it to a depth of 
about % in. 

5. Place the exposed surfaces of the 
plastic in the shallow tray and allow 
them to soak for at least three minutes. 
If the material that is to be embedded 
is thick in nature, such as seed beads, 
rhinestones, or coins, the plastic should 
soak in the methylene dichloride for 
at least ten minutes. 

6. Remove one piece of the plastic 
from the tray and arrange the embed- 


Union, N. J. 


ding material on the dissolved surface 
as quick as possible. The student must 
work fast, or the surface will dry out 
and the embedding material will not 
become emulsified in plastic. After the 
material is arranged, the other piece of 
plastic is carefully overlaid on top. It 
is not absolutely necessary that all air 
bubbles be removed. They too possess 
character that may be incorporated into 
the design of the piece of jewelry. 

7. Clamp the two pieces together with 
a parallel hand screw or “C” clamp. 
Allow at least two hours for the lam- 
inated material to dry. 

8. After the laminated piece is dry, 
remove the masking paper from the 
transparent side of the plastic and se- 
lect the area of the embedded material 
that suits the individual’s taste or need. 
Replace the masking paper and draw 
the design over the selected area. 

9. Cut out the chosen design with a 
coping saw or a scroll saw. 

10. After the object is cut out, the 
edges may be beveled on a disk sander 
or rounded with a 2nd cut mill file. 

11. Sand all edges with 4/0 wet or 
dry garnet paper and water. Repeat this 
process with 8/0 wet or dry garnet 


paper. 

12. Rub all edges with 3/0 steel wool. 

13. Before removing the masking pa- 
per be sure that all tool marks are re- 
moved. If so, remove the masking paper 
from both sides and buff all surfaces to 
a high gloss. If a buffer is not avail- 
able, a satin luster may be obtained by 
using 3/0 steel wool and machine oil 
together. 

14. Attach the necessary findings and 
the project is complete. 
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... steps in creating 
embedded laminated 


plastic jewelry 


Pour % in. methylene dichloride 


Clamp the laminations together Draw design over selected area 


Cut out the chosen design Bevel and sand all edges 
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HANDSOME TRIVETS COMBINE 
LAMINATED PLASTIC 
AND WOOD 


PATRICK SPIELMAN 


Instructor, Gibraltar High School 
Fish Creek, Wis. 


Every student’s mother will welcome 
with joy one of these smartly designed 
trivets. Ideal for under casseroles, hot 
dishes and coffee pots, this trivet proj- 
ect will protect table top finishes from 
heat and moisture condensation damage. 
Laminate is one of the new plastic ma- 
terials which is rapidly finding its way 
into nearly every home on kitchen coun- 
ters, vanities, and tables. What better 
way can a student appreciate this fas- 
cinating material than by actually using 
it in constructing a project? 


Illustrations of the variety 

of designs available 

from scrap plastic laminate 
and wood (some with handles, 
as shown at left). 


Laminated plastic will withstand a 
considerable amount of intense heat 
without deterioration or deformity. The 
trivet withstood a test of placing a boil- 
ing pot of water on it with no notice- 
able effects. However, on a large sur- 
face like a counter top the laminate 
may possibly bulge or bubble when a 
hot dish is continually placed on it. This 
is due to the fact that the heat on the 
area directly under the dish causes the 
laminate to expand while the other 
area is of normal temperature, thus 
forcing the bubble. This expanding does 
not affect the trivet because of the small 
area. The trivet then may even be used 
to protect hot dishes from possible ex- 
panding or bulging of large laminated 
surfaces like countertops and kitchen 
tables. 

Plastic countertop laminate comes in 
an array of colors and designs such as 
marble, speckled, and wood grain pat- 
terns. When selecting the plastic lam- 
inates, a striking appearance will resuit 
if the laminate is of a contrasting color 
to the finished wood. The trivets in the 
photographs were constructed of black 
walnut and white plastic laminate with 
a gold speckled design. Small pieces of 
laminate may be purchased as scrap at 
relatively low cost from lumber yards 
or cabinet shops. If purchased in full 
sheets the cost will be considerably 
higher 


Student Design 

With the evergrowing deniand for de- 
sign problems in industrial arts the 
teacher may have the students originate 
their own designs. The trivet designs in 
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the group photograph are not the only 
possible designs. Perhaps other methods 
of construction can be worked out which 
would influence a wider selection of de- 
signs. Dimensions may be changed to 
meet a specific need. 

The two methods of constructing the 
trivet made here are: (1) laminate plas- 
tic to a solid base made up by gluing 
two pieces of % in. stock together and 
nailing on small blocks for legs; (2) lam- 
inate plastic to % in. plywood and cover 
the edges with a mitered frame which 
has the legs cut in as part of the frame 
design. 


1. Solid Base Construction 

Built up or solid stock may be used 
for the base. Begin by cutting out the 
base and laminate 1 in. larger than the 
finished size as shown on the drawing. 
Prepare to laminate plastic by smooth- Above, left: cutting to size 
ing and cleaning adjoining surfaces from with fine tooth blade tilted to 
dust and dirt. Powdered resin glue may . 15 deg. 
be used, but it is believed that regular ey , 
counter top contact cement will produce “awe Left: using block of wood 
the most favorable results. Follow the , to pressure laminate. 
manufacturer’s directions on the can. hy Above: the frame type of 
Usually all you have to do is brush ; construction, befere end 
on cement to adjoining surfaces and ft bi 
leave until dry, then press together. A —— 
greater bond is obtained if pressure is 
applied with a hammer and a block of et. 
wood. . | PLASTIC LAMINATE 

Next cut to size using a fine tooth " 7a - es ail _ 
crosscut blade on the circle saw tilting h -. 1 ff ISS2 PIECES OF LUMBER 
the arbor to 15 degrees. Do not use a re Deeriip nese ST 
rip or combination blade because these ‘ oe te ’ 4 LEGS Ly ity iv 
cut too coarse, thus chipping the lam- eT ay : ee 
inate. Smooth wood by planing or with = YZ GLUE FELT , 
abrasive and use a single cut file to ane ——— 
smooth laminate and round sharp edges : = Ad FILE EDGES SMOOTH 
The legs are made and nailed or glued : 
to the bottom, 4 in. from the corners 
Finish as desired. Do not worry abut GLUE LINE 
excess finishing materials getting on the SOLID BASE CONSTRUCTION 
plastic laminate. After the last coat of 
finish has dried, the laminate may be 
cleaned with 3/0 steel wool. Felt or oe i ALTERNATE DESIGNS 
flock on the bottom of the iegs will pro- I“ GRAPH SQUARES 
tect the trivet from scratching other 
surfaces 


2. Frame Construction CUT PLASTIC, & 
This method offers a greater selection 1PLY WOOD 63 sa 
of designs, but entails a little more ac- be oe = am ad 
curacy in cutting the various pieces 
Begin construction by cutting the plastic ' 
laminate and ™ in. plywood about 1 in. | 
larger than the finished dimensions. Se- 
cure plastic to plywood as described MITERED 
above. Cut square with fine tooth blade JOINTS 
Next, cut a % in. rabbet exactly % int 
deep so the frame will cover the ply- \" | 
wood edge and leave the thickness of 73 7" 
the laminate raised above the frame 
The edge of the frame next to the lam- ere LMmeNE 
inate should be rounded or chamfered -— $PLrwooo 


to prevent damage to the wood finish by 
hot dishes. Make miter cuts and select =< f' 1 — => 
. Sn LS 


design and cut out. Smooth with abra- i: 

sives and assemble with glue and brads <q =r 
Set brads, fill holes, and finish as de- avr aaa eee 
sired. r so = 
Handles Optional 


The handles illustrated in the photo 
and drawing may be added to give 


greater serviceability to the trivets. 4 FRAME CONSTRUCTION 




























































































DETAIL OF HANDLE 


1A /VE for NOVEMBER, 1960 





> for vocational carpentry courses — 


A DEVICE FOR 
TEACHING ROOF FRAMING 


DONALD W. SHERMAN 
Instructor of Vocational Carpentry 
Berwick Area Joint Senior High School 
Berwick, Pa. 


The accompanying pictures show a 
visual aid which was developed and used 
very successfully for each of the lessons 
described below. This visual aid was 
first conceived to teach roof terminology 
to 11th grade students; as it was being 
built, however, various other possibil- 
ities presented themselves. This aid was 
built almost in its entirety by 10th and 
11th grade students. 

Photo No. 1 shows the aid being used 
to teach roof terminology. The names 
of the various parts or dimensions are 
printed with chalk on the green chalk- 
board. Students follow by filling in 
names on a duplicated drawing. 

Photo No. 2 shows the aid being used 
to teach fractional pitches. Many com- 
binations can be developed for this pur- 


pose. 

Photo No. 3 pictures the aid with 
framing square attachment for the 
teaching of rafter framing using the 
step-off method. Square can be moved 
on rafter to each step-off position, show- 
ing graphically how square advances one 
foot of level run for each step taken 
with the square up the rafter. Projection 
lines from plate to rafter are black 
painted wires. Also shown realistically 
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TITLE: Names and Meanings of Roof Parts of a Gable 
Roof 


COURSE: Carpentry 

Shown below is a drawing of a portion of a roof. 
Ceiling joists and studding have been purposely left 
out for clearness. As the instructor gives names and 
describes purpose of parts, place name in proper blank. 














TITLE: Construction and Terminology of a Box Cornice 


COURSE: Carpentry 

Shown below is a section of roof at cornice showing 
various parts and their relation to each other. As the 
instructor gives names and describes purposes of ports, 
place name of part in proper blank. 

















Two typical information sheets to be used with the roof terminology visual aid. 








& 
- 


ras 


Photo 11 





is the reason why all level cuts are 
marked with blade of square and all 
plumb cuts with the tongue. 

Photo No. 4 is a view of the opposite 
side of the framing square showing at- 
tached wood pieces. These pieces are 
equipped with ball friction catches 
which ride in grooves routed into top 
and bottom of rafter. This method holds 


square securely in place, but allows it to 
be moved freely. 

Photo No. 5 shows the aid set up for 
practice in rafter layout. Many combina- 
tion spans and roof pitchés can be de- 
veloped. Information can be given in 
such a manner that the student must 
figure the unit rise. For practice lay- 
outs use boards made from two pieces 
of % in. by 10 in. by 8 ft. plywaod 
hinged together end to end, on which 
strips of white butcher paper are sta- 
pled. These boards are later used for 
practice in stair horse layout. 

Photo No. 6 shows the aid being 
used for tests. The instructor can write 
in various combinations of test ques- 
tions. 

Photo No. 7 shows aid is being used 
to help teach an information le:son on 
the construction of a box cornice includ- 
ing names of various parts. Each piece 
snaps on separately as the lesson pro- 
ceeds. Name plates are small boards on 
wires which fit into holes. Photo No. 8 
shows method of fastening pieces. 

Photo No. 9 pictures these pieces of 
cornice, side sheathing, and roof sheath- 
ing before being attached. 

Photos No. 10 and No. 11 show two 
different methods of gutter treatment. 
Comparison of costs can be made dur- 
ing the lesson presentation. 

For those who might wish to dupli- 
cate this aid use studding, plates, corner 
posts of standard thickness sections 
Rafters are 1 by 6 S-4-S. Span of roof 
6 ft., unit rise 8 in 4 
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STPAIGUTEDGE, NOW PROBABLY SMUDGELY, IF YOU'RE GO! 
UT CHECKING MY THE DIRTIEST] /TO WORK WERE , YOU HAVE 
GOT TO LEARY NEATNESS. 


DRAWING? _/>DRAWING I 
\/LET ME SHOW You A FEW 
EVE AWA GIMPLE TRICKS. 
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meee BOW YOUR T-SQUARE 
SS MOVING IT UP AUD DOW) 
> 
a , 


ve SER a TORE: 
TRY TO WORK WG MACHINE 
DOWN THE SHEE IT UP! 
TO AVOID SLIDING Mi 
T- SQUARE OVER 
aan \NEW DRAWW LINES 























DRAWING WITH HIS 
FINGER SNOULD BE 


FIRED! 
FOLDING ( IT THIWK YOU'RE A LD STRAIGHTEDGE 
TRACING 1S A 4|(GOOD DRAFTSMAN BUT) | /SURE CAN MAKE 
SIN , SMAUDGELY)| | YOU'RE DIRTY ! THA SLESAR, 
A) 
’ 7 . 
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|. REMOVE MATERIAL IN CROSS HATCH 
2. FOLD ON DOTTED LINE 
3. SPRAY CONE MATERIAL 











LEGEND 
T,* 2N242 OR SIMILAR 
R,* 10 OHM } WATT? 5% 
B,* 3-7 VOLTS 
S,* PUSH TO TALK SWITCH 
SPKR.= 3.2...PM SPEAKER 
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BUILD A TRANSISTOR MEGAPHONE 


WILLIAM J. RYAN 
Instructor of Electronics 
Gloversville, N. Y., Schools 


The transistor has brought about a 
great change in the electronics field. 
Unfortunately, it is not “boy-proof” or 
cheap, and this has caused many indus- 
trial arts instructors to avoid any proj- 
ects involving transistors. 

This simple megaphone is a practical 
device making use of the “work-horse” 
of the semi-conductor world, the power 
transistor. 

Many applications are being found 
for the power transistor. In some auto- 
mobile radios they are used for audio 
output; in some communications equip- 
ment they can be pressed into service 
as d.c. to dc. converters in the power 
supply. This megaphone makes use of 
a power transistor in a high-level audio 
circuit. In theory, it is a simple voltage 
amplifier. The carbon microphone im- 
presses a high-level pulsating d.c. di- 
rectly on the base of the power transis- 
tor. The output power of this circuit is 
high enough to drive a speaker without 
using an output transformer. 

The components in the megaphone 
are few; a careful shopper can obtain 
all the parts for under $8. In many 
cases, some of the parts can be salvaged 
from old table model radios. 

The microphone is a modified surplus 
T-26 carbon chest unit. The modifica- 
tions are simply the removal of all 
mounting brackets and drilling of two 
% in. holes in the plastic carbon button 
holder. It is necessary to bring new 
leads from the T-26 so use care in the 
disassembly to note the wiring. 

The housing for the megaphone is a 
two-quart plastic fruit juice container. 
These are easily obtainable in a super- 
market, or perhaps the family kitchen 
may provide one. The modification will 
depend on the size speaker being used; 
however, care should be used to cut the 
container to the diameter of the speaker 


after all needed modifications are made. 

The speaker used is a standard 4 in. 
replacement type. The modifications 
consist of stiffening the cone to limit 
audio response and cutting the frame 
to adapt it for use in the container. The 
stiffening process is readily accomplished 
by coating with spray-type or brushing 
lacquer. The brackets to mount the 
speaker are made by trimming away ex- 
cess metal, leaving tabs at the four 
corners. These ure bent at right angles, 
two forward and two back, to support 
the parts of the container. 

The wiring is simple — use the sche- 
matic as 2 guide. The power transistor 
can be mounted directly on the speaker 
magnet frame. A hole should be drilled 
and tapped to accept a %2 machine 
screw. The power transistor housing is 
also the collector; this operation makes 
the speaker frame common with the 
collector. All wiring should be done di- 
rectly to the transistor. Use all precau- 
tions to avoid overheating the transistor. 
If you do not wish to solder on the 
transistor leads, jiffy connectors can be 
made from 7- or 9-pin miniature socket 
prongs. 

The switch used is a momentary con- 
tact-spring return type. It is mounted 
in such a manner that it can be op- 
erated by the same hand holding the 
megaphone. The batteries are held in 
with brackets made of soft aluminum 
and arranged around the speaker magnet 
frame. Wiring was made directly to the 
battery terminal and soldered. A single 
3 to 7% volt miniature battery can be 
used, provided it meets space require- 
ments. 

This simple megaphone is useful 
around the school, particularly during 
large group activities. The instructor 
can teach theory along with procedure 
for working on and with transistors. 4 
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THREE-TRANSISTOR WONDER 


ROBERT H. BERRY and EDWARD E. LIESSE 


Instructor and Graduate Student in Industrial Education 
Purdue University, Lafayette, Ind. 


Do you want a three-transistor radio 
that has baffled the experts because of 
its simplicity? This radio is simple to 
construct because no complex circuits 
are involved. Having a short construc- 
tion time, the students should not lose 
interest in the project. 

The three transistors used in this 
radio are of the general purpose type. 
They are unique in the fact that the col- 
lector and emitter characteristics are in- 
terchangeable at the low voltage used; 
therefore, it is possible to eliminate 
the biasing resistors that are usually 
found in transistor circuits. 

Several types of construction are 
available for this radio. Two models 
can be made. One of these models 
makes use of a variable capacitor with 


Bill of Materials 


Vuan 


1 20-22 gauge sheet metal, 24 bv 
5% in. 

3 Transistor sockets 
Antenna loopstick 

i Single gang, 365 mfd., variable ca- 
pacitor 
220 mfd., fixed capacitor 
Pin jacks 
Rubber grommets, 4 in. mounting 
hole 
Rivets 
Soldering lugs 
Penlite batteries, 12 volts, Burgess 
type Z, No. 7 size AAA for plastic 
case 
PNP transistors, G E 2N107, Ray- 
theon CK 722, Sylvania 2N1235 
NPN transistor, G E 2N170, Ray- 
theon CK 724, Sylvania 2N233 
Pair head phones (2000 ohm im- 
pedance) or single 1000 ohm head- 
set 
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the loopstick to form the tuned cir- 
cuit, while the other model makes use 
of a fixed capacitor and loopstick. A 
third variation involves making the 
radio in a plastic box which uses the 
fixed capacitor and smaller penlite bat- 
teries due to space limitations. Other 
chassis modifications might be discov- 
ered that would facilitate easier con- 
struction in certain situations. 
Transistor sockets are included in the 
two models because of the fact that ex- 
cessive heat will damage the transistors. 
By using the sockets a student can con- 
nect the circuit, with transistors re- 
moved, without destroying the transis- 
tors during the soldering operation. In 
making the plastic box model, a pair of 
long nose pliers should grip the transis- 





365uufd VAR. 
OR 
220 uuthd FIXE 


tor leads between the transistor body 
and the solder connection to dissipate 
the heat caused by soldering. 


Construction Procedure 

1. Lay out the pattern on sheet metal 
as shown in the drawing. 

2. Punch or drill holes as marked. 
(Note: Transistor socket holes will be 
formed by punching or drilling three 
% in. holes and filed to the required 
dimension. ) 

3. Bend chassis on fold lines. 

4. Paint chassis. 

5. Install rubber grommets, rivets, 
and soldering lugs as illustrated. 

6. Install transistor sockets. (Nore: 
Line all transistor sockets the same 
way.) 

7. Mount pin jacks. 

8. Attach capacitor: (a) variable — 
mount in hole provided on chassis, and 
(b) fixed—solder leads across loop- 
stick terminals. 

9. Mount loopstick. 

10. Wire as per schematic. 

11. Make sure all connections are 
soldered. 

12. Place transistors in sockets. 

13. Place batteries in circuit, noting 
polarity. 






























































THE TEACHING AID AT THE RIGHT SHOWS 
A WIRED CIRCUIT (WITHOUT THE POWER 
SUPPLY BOX). THIS IS ONE LIGHT BEING 


CONTROLLED BY ONE SINGLE POLE SWITCH. 

















oat/ ? 


i SUPP 
WIRING DEVICE BOXES 


__ STANDARD PHONO 
— TIP PLUG 


__NO. 18 RUBBER COVERED 
-——~ FIXTURE WIRE 


JUMPER WIRE REQUIREMENTS 





i 
6 


BLACK 


12 LONG 





6 


RED 


12 LONG 





12 


WHITE 


36 LONG 





2 





BLACK 





36 LONG 














THE CIRCUIT BUILDER 


ROBERT J. MOUSER 

Instructor of Electricity 

Neshaminy High School 
Langhorne, Pa. 


For many years, drafting teachers 
have used models in their classes to 
make clear to their students those prob- 
lems that were difficult to visualize and 
understand. The writer is sorry to state 
that electric shop teachers have not 
resorted to this method as eagerly as 
they might. The electric shop teacher 
has a chalkboard upon which to draw 
the circuits. This type of instruction has 
had poor carry-over value when the stu- 
dents actually attempt to wire the cir- 
cuits. A few more enterprising electric 
shop teachers have built all of the cir- 
cuits on boards to display them for the 
students for their understanding. This 
may leave the students confused because 
they do not see the circuit as it is ac- 
tually wired. For the electric shop 
teacher to wire each and every circuit 
for the student using conventional wir- 
ing methods and wiring devices has just 
been too time consuming. The circuit 
builder has eliminated all of these prob- 
lems. 

By using the circuit builder, it is 
possible to build the circuit as the class 
watches. The circuit is operable within 
a few minutes and the student watches 
as the instructor adds each wire in a 
few seconds. Literally hundreds of cir- 
cuits are possible with the simple parts 
involved. The parts are all rugged house 
wiring types. They are encased in rugged 
wooden boxes with plexiglas covers 
which permit the students to view the 
wiring connections and to become fa- 
miliar with all of the parts. No parts 
are dropped and broken due to the 
shock and impact resistant boxes. 

In a novice class of electric shop stu- 
dents, nothing builds confidence more 
than for a student to construct a cir- 
cuit and have it work. Many electric 
shop teachers try to steer away from 
this sort of activity due to the shock 


hazard involved. Not so with the cir 
cuit builder. It is merely necessary for 
the shop teacher to substitute the 6-volt 
bulbs for the 110-volt ones, install a 
6-volt* battery in place of the 110-volt 
line ¢ord and let the student start to 
build circuits without any worry. Op- 
eration will be exactly the same as the 
110-volt circuit without the danger. 

Once the shop instructor has con- 
structed the basic circuit builder case 
and allied parts for his school shop. 
there will be no limit to the amount of 
various circuits he can invent to sup- 
plement the basic kit. An entire low 
voltage set can be developed by build- 
ing wiring boxes that contain transform- 
ers, bells, buzzers, burglar alarm relays. 
and fire alarm thermostats. The possi- 
bilities are limited only by the shop 
teacher's ideas! These additional com- 
ponents are all housed on the rugged 
plastic faced boxes and are easily stored 
in a cabinet or else in another suitcase- 
type storage kit. 

The writer has used the circuit builder 
in his shop classes for about five years 
and it has worked very well. It is his 
sincere hope that others will adopt this 
modern method of teaching electricity 
by the construction of this basic electric 
shop kit, the circuit builder 4 








Bill of Materials 
(Wiring Device Box) 
Part 
2 Sign receptable, socket type 
2 Switches, single pole toggle 
2 Switches, three-way toggle 
2 Switches, four-way toggle 
1 Receptable, suplex convenience 
1 Power supply box (see drawing) 


(Note: Each box will need 6 phono tip 
jacks.) 
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A student 
removes one 
of the wir- 
ing device 
boxes (a 
duplex 
convenience 
outlet) 

from the 
storage 
shelves of 
The Circuit 
Builder to 
use in 
construction 
of a circuit. 


A student 
hooks up a 
circuit so 
that one 
light bulb 
will be 
controlled 
by one 
switch. 
(110 volts) 


REAR VIEW OF “THE CIRCUIT BUILDER” SHOWING THE 

| PLYWOOD 
STORAGE SPACE FOR WIRING DEVICE BOXES AND THE 6 # PL 
COMPARTMENTS FOR THE STORAGE OF "HOOK-UP" JUMPER 6g 


ae fey 


* PLEXIGLAS 


NOTE: SIDES & ENDS 
$ SOLID STOCK 


NOTE: ALL SHELVES 
3% - $ STOCK 


LUGGAGE HANDLE STANDARD 4 
FOR PORTABILITY [hens TIP 
JACKS 





o—O)—O) 








STORAGE SHELVES 
TO ACCOMMODATE 
WiRING DEVICE 
BOXES 


MALE PLUG( RECESSED) 
\-FOR ATTACHMENT OF 
LINE CORD. 











A student 
tests a job 
that he 
constructed: 
two 3-way 
switches 
controlling 
one light 
bulb 

(six volts). 


Interior 
view of 

the cabinet 
showing 
storage of 
the wiring 
device 
boxes and 
lamp bulbs. 








= COMPARTMENTS FOR STANDARD DUPLEX CONVENIENCE 
HOOK-UP JUMPER OUTLET. NOTE THAT WIRING CAN BE 
WIRES SEEN THRU THE PLEXIGLAS COVER 
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profiles in 
industry 


> the second article in a series 
of surveys of basic industries, this 
report on plastics provides 
the basics and history and typical 
applications of a modern field — 


Plastics 


PAUL HARSHA 


Plastics Section, Public Relations Department 
The Dow Chemical Company, Midland, Mich. 


A phase of the magnificent world of plastics: Saran film is 
wound on rollers after extrusion as large air bubble in 
Dow Chemical Company’s Midland, Mich., plant. 


Today’s plastics products result from 
one of the most intensive research ef- 
forts in history 

In the past quarter century, millions 
of dollars and hundreds of thousands 
of research hours have been thrust into 
the search for new and better synthetic 
materials. The results have been swift 
growth: In 1942, United States produc- 
tion of synthetic resins was just under 
500 million pounds. Last year it was in 
excess of five billion pounds. And this 
year the total is likely to be well over 
six billion 

This article will cover some of the 
basics of the industry's development, 
then turn to “case histories” of specific 
developments to show the range of 
activity. 


Basics of Plastics 

Plastics have become a billion dollar 
industry because they offer something 
new and useful to society. Increasingly, 
plastics materials can be tailored to 
meet specific needs, They contribute in 
terms of light weight, wide range of 
color, good physical properties, adapt- 
ability to mass production . . . and often 
lower cost. Their versatility and wide 
range of important properties has placed 
them in telephone, radio, television and 
radar insulation and components; in 
cars and planes, boats and trains; in 
foamed cushions and in upholstery for 
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furniture; in floor coverings; in shields 
for translucent lighting, etc. 

But communications have tended to 
lag behind technical progress. Many of 
the materials are new — and sometimes 
balky. The technology is complex, the 
applications far ranging, the participants 
highly competitive. The handbooks are 
still being written — and rewritten. New 
testing methods are being developed. 
For every established use of plastics, a 
dozen possible new ones may appear. 
All of these factors have limited broad 
public knowledge of the plastics in- 
dustry. 

The industry, nevertheless, is served 
by several excellent trade magazines. 
Each year, more schools, colleges, and 
universities are adding instructions in 
plastics to their curriculum. And real- 
izing that an informational gap exists 
in communications with the public, the 
Society of the Plastics Industry has 
printed a “primer” on plastics and their 
applications. 

Copies of this illustrated brochure, 
“Plastics, The Story of an Industry” 
are available at cost from the Public 
Relations Committee of SPI. The ad- 
dress is: The Society of the Plastics 
Industry, Inc.; 250 Park Avenue, New 
York 17, N. Y. 

Today’s picture presents more than 
5500 companies engaged in some phase 
of plastics activities—the materials 


manufacturer, the processor, and the 
fabricator and finisher. The horizons are 
broad and promising and the tempo is 
ever faster. 

But what are plastics? 

The Society of the Plastics Industry 
contributes this definition of plastics as 
man-made materials in contrast to na- 
ture’s materials like wood and metal 

“Any one of a large and varied group 
of materials consisting wholly or in 
part of combinations of carbon with 
oxygen, hydrogen, nitrogen and other 
organic and inorganic elements which 
while solid in the finished state, at some 
stage * ‘ts manufacture is made liquid 
and thus capable of being formed into 
var‘ous shapes, most usually through the 
application, either singly or together. 
of heat and pressure.” 

Some of these same materials — as 
coatings — play a less well known but 
nevertheless vital role. Coatings prod- 
ucts commonly lose their identity in 
or on a more easily recognizable ma- 
terial. Essentially, plastics become coat- 
ings products when they are designed 
for application out of a water system 
(latexes), or out of a solvent system 
(resins). 

Getting quite basic for a moment 
there are two major classes of plastics, 
plus several specialties as the “plastics 
tree” illustration shows. 

Oné class, the thermo:ets, consists of 
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products which once melted and formed 
into finished shape cannot be remelted. 
They can be compared to eggs which 
once cooked cannot again be made 
liquid. 

The other and by far the larger class 
of major plastics are called “thermoplas- 
tics.”” They can be melted, formed into 
shape, remelted and reformed again and 
again. They are similar in this respect 
to butter. 

Plastics originate from very common- 
place materials — petroleum, «al, and 
salt. These basic materials are treated 
in such a way as to produce intermedi- 


ate chemicals. Some of these become 
the building blocks for thermosetting 
plastics. Others are processed to become 
monomers — the basic building blocks 
from which thermoplastics are made. 


Applications Development 

To win use, plastics materials have 
to do a job better than what already is 
being done. 

Most often, this means a team effort 
—not only in the development of use- 
ful materials but in putting them to 
work in other industries. 

As a major plastics raw materials 





The Society of the Plastics Industry 
gives this account of how the industry 
grew: 

No longer than 91 years ago there 
was no such thing as a commercial 
plastic in the United States. We had 
not learned that by combining such 
basic organic materials as oxygen, hy- 
drogen, nitrogen, chlorine and sulphur, 
new man-made materials could be 
created — materials which, through var- 
iations in the amount and combination 
of basic organic and inorganic ingredi- 
ents, could be made with almost any 
quality desired in an end product. 

In 1868, the first commercial plastic, 
cellulose nitrate, was created in the 
United States. It came about when a 
shortage developed in ivory from which 
billiard balls were made. John Wesley 
Hyatt, a determined and inventive young 
printer, met the need hitting upon the 
idea of mixing pyroxylin, made from 
cotton and nitric acid, with solid cam- 
phor. Concurrently, in England, devel- 
opment was in progress on the use of 
pyroxylin in lacquers and in other coat- 
ing materials. 

Called Celluloid, this first American 
plastic was soon found to have many 
uses. Colored pink, it was quickly 
adopted by dentists as a replacement 
for hard rubber in denture plates. It 
will be remembered as the material from 
which wipeclean collars, cuffs and shirt 
fronts were made and as the window 
curtains on the early automobiles. The 
first photographic film used by East- 
man was made by Celluloid in the ’80’s 
— the first motion picture film in 1882. 

Forty-one years were to pass before 
the plastics industry took its second 
major step forward. In 1909, Dr. Leo 
Henrik Baekeland introduced phenol- 
formaldehyde resins. While others in 
the field of chemistry had experimented 
with the combination of phenol and 
formaldehyde, Dr. Baekeland was the 
first to obtain a controllable reaction 
between the two. The first phenolic in 
this country was given the trade mark. 
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Bakelite, coined from his name. 

Dr. Baekeland was also the first to 
develop techniques for converting this 
plastic to commercial use. His patents 
covered the production of a phenolic 
that could be cast (like marbleized 
clock bases), a compound that could be 
formed under heat and pressure (like 
an electric iron handle), and solutions 
that could be used in making laminates 
(like restaurant table tops). 

From 1909 to 1926 two more plastic 
materials were developed — cold molded 
and casein. Then the tempo of plastics 
development increased consistently as is 
evident in the accompanying list which 
gives the year each plastic was intro- 
duced and identifies it with a familiar 
product for each type of plastic. 

Cellulose acetate was the next large- 
volume plastic to be developed com- 
mercially in this country. Launched in 
1927, it was available only in sheets, 
rods and tubes until 1929 when it ap- 
peared as a molding material and be- 


producer, The Dow Chemical Company 
has more than 150 plastics engineers in 
its Plastics Technical Service organized 
in 1943. These technologists travel tens 
of thousands of miles each year in the 
spirit of “working it out together” with 
plastics users. They average nearly a 
third of their time in customers’ plants. 
In their own laboratories, they work 
with research, production, and sales on 
technical problems and literally hun- 
dreds of developments touching every 
industrial field. For polystyrene alone, 
more than 7000 different uses have been 
developed. 


a short history of plastics 


came the first injection-molded plastic. 

The first of the vinyl resins, poly- 
vinyl chloride, came on the market in 
this country in 1927. The vinyls now 
constitute quite a family of resins, the 
most important of which — besides poly- 
vinyl chloride — are polyvinyl acetate, 
polyvinyl chloride-acetate, polyvinyl 
acetals, polyvinylidene chloride. 

While polystyrene is one of the more 
recently introduced commercial plastics 
(brought on the market in this country 
in 1938) it is one of the oldest syn- 
thetic resins, dating back to 1831 when 
it was first isolated. Today, it is one of 
the volume plastics, most familiar in 
toys and housewares. 

Both polyethylene and the polyesters 
were introduced in 1942. Polyethylene, 
an important insulating material dur- 
ing World War II, was originally pro- 
duced in England and first produced in 
the United States for the Navy as elec- 
trical insulation. Among other newer 
materials are acrylics and the urethanes. 


INTRODUCTION OF PLASTICS RAW MATERIALS 


DATE 


1868 
1909 
1909 
1919 
1926 
1926 
1927 
1927 
1929 
1935 
1936 
1936 
1938 
1938 
1938 
1938 
1939 
1939 
1942 
1942 
1943 
1943 
1945 
1947 
1948 
1956 
1957 
1957 
1959 


MATERIAL 


CELLULOSE NITRATE 
PHENOL-FORMALDEHYDE 
COLD MOLDED 

CASEIN 

ALKYDS 
ANILINE-FORMALDEHYDE 
CELLULOSE ACETATE 
POLYVINYL CHLORIDE 
UREA-FORMALDEHYDE 
ETHYL CELLULOSE 

ACRYLIC 

POLYVINYL ACETATE 
CELLULOSE ACETATE BUTYRATE 
POLYSTYRENE or STYRENE 
NYLON (POLYAMIDES) 
POLYVINYL ACETALS 
MELAMINE-FORMALDEHYDE 
POLYVINYLIDENE CHLORIDE 
POLYESTERS 
POLYETHYLENE 

SILICONES 

FLUOROCARBONS 
CELLULOSE PROPIONATE 
EPOXY 
ACRYLONITRILE-BUTADIENE-STYRENE 
ACETAL RESIN 
POLYPROPYLENE 
POLYCARBONATE RESIN 
CHLORINATED POLYETHER 


EXAMPLE 


Eye Glass Frames 
Telephone Hand Set 
Knobs and Handles 
Knitting Needles 
Electrical Bases (molded ) 
Terminal Boards 
Toothbrushes, Packaging 
Raincoats 

Lighting Fixtures 
Flashlight Cases 

Brush Backs, Displays 
Flash Bulb Lining 
Irrigation Pipe 

Kitchen Housewares 
Gears 

Safety Glass Interlayer 
Tableware 

Auto Seat Covers 
Interior Partitions 
Squeezable Bottles 
Motor Insulation 
Industrial Gaskets 
Automatic Pens and Pencils 
Tools and Jigs 

Luggage 

Automotive Parts 
Industrial Moldings 
Appliance Parts 

Valves and Fittings 
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Above: an illustration of the many steps in the manufac- 

ture of a typical modern plastic. Below: a Dow technician 

conducts laboratory filling tests on the new 23-in. TV tubes 
made of a super-strong, clear, bonding resin. 





PLASTICS FAMILY TREE 





Expansion during the past 10 years 
has ranged across the nation, paralleling 
a trend to decentralize plastics produc 
tion facilities. 

\ parallel organization in the coating 
area, Coatings Technical Service, was 
organized in 1948 for similar reasons 

Both groups aim to carry an advan 
ing science to the market place. 

Following are rundowns on four spe 
cifse market developments that may pro- 
vide the teacher insight on the efforts 
involved to achieve this goal 


1. Epoxy Resin and New TV Tubes 

The 23-inch TV screen on many 1960 
sets marks a major improvement. En- 
gineered to meet customer and industry 
requests, the new laminated tubes com- 
bine the picture bulb and the safety 
glass into a single unit 

The idea is relatively simple and the 
compact assembly permits reduction of 
cabinet size while increasing picture size 
and clarity. Set designers are freed from 
the restrictions imposed by the separate 
safety glass required by conventional 
tubes and sets. 

A stumbling block encountered in de- 
velopment of the new bulb was the lack 
of a suitable bonding material. A lam- 
inate was needed that would give a 


a4 


lasung bond between the tube and 
safety cap without interfering with pic- 
ture clarity and quality. The bonding 
material had to be tough and strong 
enough to protect viewers from tube 
implosion, and it had to meet manu- 
facturing and cost requirements. 

In its search for the bonding ma- 
terial, Corning Glass contacted major 
chemical and plastics suppliers without 
success. No commercial product ade- 
quately met Corning’s specifications. 

Breakthrough came when coatings 
chemists at Dow set about designing a 
plastic resin specifically for the new 
23-inch bulbs. 

A research and development team 
evaluated existing materials and de- 
cided that liquid epoxy resins showed 
best promise. Three months later an 
experimental material developed in 
Dow’s Texas Division laboratories 
passed preliminary tests. 

After rigid inspection by the Biochem- 
ical Research Laboratory to insure that 
it passed all tests for human safety 
the epoxy was placed in pilot plant pro- 
duction 

Meanwhile, chemists at Midland set 
up a mock TV tube assembly line to 
prove to tube manufacturers that the 
resin was adaptable to mass production 
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As a result. the tube and implosion 
panel assembly laminated with epoxy 
resin was approved by tube and set 
manufacturers. The Underwriters Lab- 
oratories approved laminated assemblies 
for saicty and the Electronics Institute 
of America approved the resin system 
for color. 

The resin strength is such that about 
15 tons of pull would be required to 
separate the face panel from the tube 
Laminated tubes are unaffected by either 
high humidity or temperature variations 
between minus 40°F and plus 165°F 
And the optical properties of the resin 
are idertical to those of glass. 

Other benefits: TV sets will be con- 
siderably slimmer with a larger and 
more rectangular area. Housewives no 
longer will have to dust the tube and 
safety glass so pictures will be sharper 


2. Packaging — The Table Ready 

Container 

A plastic cottage cheese container just 
introduced by the Borden Company 
looks deceivingly simple. But it took 
two years of intensive research and 
testing to bring it to market. 

The new table-ready package was de- 
veloped through the co-operative efforts 


(Continued on page 50) 
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“,.. quiet order helps our students concentrate— 
our Pageant Projectors help maintain this quiet.” 


“It’s an old problem: 
Says O. U. Johansen, “You're showing a movie in one class- 
Principal at the new room. The sound must be loud enough for 
Riverview Senior High that class to hear, but not so loud as to spill 
School, Sarasota, Florida, over into other nearby classes. 
selected by A.A.S.A. for “We feel that our Kodak Pageant Projec- 
its exhibit of outstanding tor has contributed measurably toward our 
school designs: maintaining this school’s atmosphere of 
quiet order, so essential to a serious stu- 
dent’s concentration. 
“Our Kodak Pageant Projector operates 
so quietly, we don't have to turn up the 
volume to drown out machine noises. 


“Since the Pageant has a good audio 
system, the entire class can hear the sound 
ciearly without effort, even though volume 
levels are kept low.” 

If you're not at the movie, you don’t have 
to listen to it .. . an important point to keep 
in mind. Your Kodak A-V dealer will dem- 
onstrate how quietly the Kodak Pageant 
Projector operates, and how efficiently it 
meets many other common A-V require- 
ments. Call him or write for Pageant Bul- 
letin V3-22—no obligation either way, of 
course. 


Kodak Pageant Projector ) EASTMAN KODAK COMPANY, Dept. 8-V, Rochester 4, N. Y. 
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— Boeing Airplane Company 


> the first in a series of five articles 
defining basic aspects about our 
most rapidly emerging and highly important 
industrial arts instructional area — 


Why Power Mechanics 


CHARLES G. RISHER 


special report 


power 
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— New York Central Railroad 


Power mechanics is becoming an iden- 
tifiable industrial arts instructional area. 
As it develops, greater emphasis will be 
brought to bear concerning the belief 
that there is more content to industrial 
arts than tool usage, material shaping, 
and project making. That tool usage, 
material shaping, and project making 
have been the primary centers of in- 
structional emphasis in industrial arts is 
evidenced by the numerous books de- 
scribing shop projects, which concen- 
trate mainly on the tools and materials 
required for their completion. 

If we as industrial arts teachers limit 
our instruction to the tool usage, ma- 
terial shaping, and project making, we 
commit a disservice to the students for 
whose education we are partially re- 
sponsible. We alsc commit a disservice 
to the profession by failing to realize 
that instructional content sufficient for 
the preparation of tradesmen in 1880 
is tragically inadequate for the general 
education of an American populace of 
1960. 

Youth, liberally educated in the in- 
dustrial arts and prepared to function 
in today’s industrial society, must not 
only be familiar with tool usage and 
material shaping, they must also be 
aware of those other aspects and prob- 
lems of modern industry which can best 
be presented in industrial arts classes, 
but which have heretofore been ignored 
or neglected. 


An Area of Potential 

Of the several areas of interpreted 
industry previously neglected or ignored, 
the development of the area of mechani- 
cal power— its sources, development, 
utilization, control, transmission and fu- 
ture prospects — gives greatest promise 
of providing an understanding of mech- 
anized industry from the standpoints of 
past industrial development, informa- 
tion about today’s machines, and a 
foundation for understanding expected 
future mechanical developments. 

Whether we consider the evolution of 
powered industry in England, in the 
United States, or as it has and is devel- 
oping in Russia, the one factor standing 
out as primary in industrial development 
is the steadily progressive application of 
mechanical power to replace the mus- 
cular power of animals and humans. 
This is evidenced by information pub- 
lished in the United States concerning 
the development of mechanical power 
in Russia, the most recent example of a 
nation experiencing an industrial awak- 
ening, by data relating to the increasing 
development of mechanical power in the 
United States, and the progressive sub- 


Dr. Risher is an assistant professor 
of industrial education at Western 
Michigan University, Kalamazoo. 
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stitution of this mechanical power for 
muscular power. 


Power Development in the USSR 

The total capacity’ of all Soviet elec- 
trical power stations was, in 1913 — 
1,098,000 kw, and in 1937 — 10,900,000 
kw, an increase of 900 per cent. 

The total annual output of electrical 
energy was in 1913 — 1,945,000 kwhr, 
and in 1937 -— 38,000,000 kwhr, an in- 
crease of 1800 per cent. 

The total output of hydroelectric 
energy was in 1926 — 3,600,000 kwhr, 
and in 1934 — 2,123,000,000 kwhr, an 
increase of 600 per cent. 


Muscular and Mechanical Power in 
the U. S. 

The following table* indicates our 
substitution of mechanical for muscular 
power. 


1880 J . < 68 
1900 ° . 38. 313 
1920 ' , 3. 145.0 
1940 . 3. . 260.4 
1960 y 471.64 
The Russian figures were published 
in the United States during a period 
of United States-Russian co-operation, 
World War II, and prior to “cold war” 
propaganda. Although they are not cur- 
rent, the figures clearly show that the 
period during which Russia began its 
rise to a place of industrial prominence 
coincided with the period during which 
this nation was steadily increasing the 
amount of mechanical power available 
for industrial production. The fact that 
Russia’s industrial development paral- 
leled the increase of mechanical power 
was not a matter of coincidence is made 
apparent by the steadily increasing 
amount of mechanical power produced 
in the United States during the past 80 
years and the advancing substitution of 
mechanical power for muscular power. 
With an understanding of the signifi- 
cance of applied mechanical power as 
the controlling factor in industrial pro- 
duction, it becomes axiomatic that a 
steadily increasing volume of industrial 
production is more dependent upon an 
available source of applied mechanical 
power than upon the availability of raw 
materials or production tools. It might 
be said that mechanical power, raw ma- 
terials, and production tools represent 
the corners of the production triangle. 
If the question were asked, “Which 


'Vinter, A. V., Twenty-five Years of Power 
Development in the USSR, The American Russian 
Institute for Cultural Relations with the Soviet 
Union, New York, 1943 

*Dewhurst 
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corner is the most important?’’, the an- 
swer would have to be mechanical 
power. Mechanical power and raw ma- 
terials can produce tools. Raw materials 
can be brought to a source of mechanical 
power and production tools. But with- 
out mechanical power, raw materials and 
production tools are useless. This con- 
cept should serve to develop the im- 
portance of mechanical power as an 
area of industrial arts instruction. 


Facets of Content 

If a mechanical power area of indus- 
trial arts were to be fully developed it 
would include, among other ramifica- 
tions: (1) each of the various energy 
forms. (2) the development of the 
energy forms into various types of 
power. (3) the historical development 
of each type of power. (4) methods of 
utilization, distribution and control of 
power. (5) transmission, measurement 
and future prospects of power, and (6) 
the social and economic problems in- 
volved, etc. This presents a picture so 
overwhelming that a teacher might be 
reluctant to begin. All these may be the 
development toward which we should 
strive as the area progresses. 


Tools, Equipment, and Space 

The beginning of a mechanical power 
area must not only be within the capa- 
bilities of the teacher, but also must: be 
adaptable to the tools, equipment, and 
space available in an industrial arts 
laboratory. Such a beginning may be 
made by the initiation of a Power Me- 
chanics area as a part of a general shop 
program. ’ 

Essentially Power Mechanics deals 
with small two-stroke and four-stroke 
cycle gasoline engines. The type of 
engines powering lawnmowers, chain 
saws, carts and garden tractors, as well 
as outboard motors. 

The raw material for a Power Me- 
chanics area — small gasoline engines — 
comes from two major sources. They 
may be purchased directly from manu- 
facturers, or be recruited from students. 
This last should prove a good source 
since 7,652,000 power lawn mowers were 
sold in 1958 and 1959. The same thing 
applies to outboard motors of which 
5,845,000 were in use at the end of 1959. 
The ingenuity and imagination of the 
teacher plays just as important a part 
of Power Mechanics as it does in any 
other area. 

As instructional media, these engines 
provide the bases for a practical study 
of the operating principles, adjustment, 
testing, repair, maintenance, and storage 
of small gasoline engines. A Power Me- 
chanics area provides for more than 
instruction in how to disassemble and 
assemble an engine, or how to prepare 
an engine for storage. It considers the 
more important, but less tangible, as- 


look for the second part 

of this series on 

power mechanics (on what 
should course content be?) 

in your 1A/VE for December . . . 








pects of instruction such as why an 
engine functions in a particular way; 
how the ignition system functions; why 
an engine is given specific treatment 
when it is prepared for winter storage; 
why there is a specific procedure for 
through-the-week storage of an outboard 
motor; or what treatment must be given 
a recovered outboard motor after sub- 
merging. 


The Physical Product 

As it might be suspected, the physical 
product of a Power Mechanics area can 
hardly be a project in the traditional 
sense of the word. If a physical project 
is desired for purposes of evaluation, 
the decision as to what it will be must 
remain with the individual teacher. It is 
io be hoped that the most important 
product of a Power Mechanics area is 
a student, better informed as to certain 
applications of power; how it is devel- 
oped, controlled, transmitted and meas- 
ured; and what the prospects are for the 
continued use of this power form. All 
these would be difficult to embody in a 
traditional type of project. 

Before a teacher of Power Mechanics 
makes the decision about a project as 
such, he might do well to investigate the 
physical outcomes of laboratory instruc- 
tion in other subject matter areas to see 
what visible products of instruction are 
used there. 

We have for many years considered 
the quality of “Yankee mechanical inge- 
nuity” to be an inborn trait of above 
average mechanical ability unique in 
Americans. Unfortunately this is a fal- 
lacy. Mechanical ingenuity can result 
only from experience with machines and 
machinery. This experience coupled with 
an active imagination produces this 
“Yankee mechanical ingenuity” so zeal- 
ously sought. That mechanical ingenuity 
actually exists, and is not a myth or 
legend, is evidenced by the large sums 
of money American industry pays to its 
employees, not engineers, for new solu- 
tions to old production problems. 

Power Mechanics is not the solution 
to a technically oriented population, but 
it is one more approach. Power Me- 
chanics is an evolving instructional area 
devoid of many time-honored guide 
posts. Its development will depend upon 
imagination and ingenuity. Its subject 
matter content is firmly based in Amer- 
ican industry, and it is an approach to 
industrial arts which can emerge as one 
of the strongest and most educationally 
meaningful instructional areas of the 
industrial arts. ry 
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ASSOCIATION NEWS 


(Concluded from page 8) 


Leaders are to protect a group, kindle new 
fires, and put out some of the existing fires 
He displayed a gavel symbolizing control 
and close cooperation in a group such as 
this. “So put on your pilot’s hat, steer the 
ship, and know that you have a lot of 
people working with you. The stakes are 
high and you are going to get there.” 

Dr. Clifford Dobson, Department Head, 
Industrial Arts Education at Los Angeles 
State College, and past president of C.I 
E.A. next spoke on “Leadership Tools on 
Parade.” 

Most important tools are human rela 
tions, organization, programming, meet- 
ings, abilities, communications, hard work, 


cooperation, ieed back, records, and ideas 
Dr. Dobson stressed that, “it was nice to 
be important, but it’s more important to 
be nice.” The organization should be demo- 
cratic. A program with effective meaning 
should be developed. The abilities of the 
people within the organization should be 
exploited to the fullest. Involving people 
is the key to success in any organization. 
Learn how to communicate facts and ideas 
and how to visualize your presentation. 
The leader must set an example by work- 
ing hard so that those about him wili also 
work equally as hard. Cooperate but don’t 
lead too far. Remember, others are follow- 
ing. Be a good listener and sensitive to the 
other fellow’s reactions, ambitions and 
desires. Any conference or meeting must 
have accurate records. Other tools of 
leadership include writing ability, speaking 





Goth NEW ..c DIFFERENT 
SHELDON 15” Caries 


This is an all new lathe that brid, 
ventional belt driven and geared 


ew 
New. ares double-box 
Headstock (Pat. Pend.) 
New. “WORK-HOLDING ONLY” 


Spindle. 

New. Single-Shift Back Gear 
Lever on Headstock. 

New. Headstock and Apron run- 
ning in oil. 

New. 1%" Hole through Spindle. 
New. 60-pitch Gear Box with 


built-in Lead Screw Reverse. 

New. Amazing LOW PRICE. 
DIFFERENT 
Different. Spindle rigidly 


and pu: stations 
enateoed in built-in well in head- 
stock. 


Different. Two independent 
clutches in apron for selecting 
power faeds. 

Different. Cam-action tailstock 


mediate shafts—delivers more 
power to spindle 


the d 
lathe. It combines 


the capacity and power of a Greased Beat me tet ith the economy 
v 


and flexibility of a belt driven 
8’ bed lengths providing 31”, 


Send in Coupo 
Full Information 


SHELDON MACHINE CO., 


' Gentlemen: 


The NEW ond DIFFERENT SHELDON 15” Lathes 


Sheldon 10”, LA ed 13” Lathes 
11” and 13” Variable Speed Lathes 
High Speed Turret Lathes 
') Sebestion 13” and 15” Geared Name 
~ Head Lathes 
Herizental Milling Machines 
Sheldon 12” Shaper 
Name of Local Dealer 
]) Heve Representative Coll City 


SHELDON MACHINE CO. INC. 
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INC. @ 4244 No. Knox Ave. 


Schoo! Nome 
Street Address 


with 5’, 6’ and 
42° and 66” center distances. 


@ Chicago 41, 


Please send me information on items checked 


State 


4244 N. Knox Avenue 
Chicago 41, Illinois 


ability, problem solving and trouble shoot 
ing ability. 

Luncheon was held at the Hudson House 
and the speaker was Lyman Goldsmith 
whose topic was “ZGHAYGHTES” (syan- 
bol of speech). He stressed that the most 
important quality of leadership is_ the 
ability to speak or communicate. Have 
your presentation well planned and deliver 
it with sincerity. Recipe for a good speech 
was given as follows: (1) add a good idea, 
(2) add to this illustrations, (3) spice with 
interest, (4) blend well, (5) pour into a 
mold, (6) bake into warm personality, and 
(7) serve in a direct and correct manner 

In the final analysis it was felt that 
blessed is the leader wiio is humble, who 
knows how but does not discourage. United 
we stand, divided we fall. 

Mr. Ed Parodi, vocational educational! 
director, Teacher Training College, Norma! 
School, Lima, Peru, special guest, stressed 
the stratified society in his country and 
that human relations were non-existent 
there as compared to those in this country 

Richard Nelson, supervisor of technical 
and industrial education, State Department 
of Education, summarized and evaluated 
the morning and afternoon sessions at the 
close of the conference. 

He said that it was importent to provide 
an opportunity for planning and leading 
discussion groups and conferences to pro- 
mote professiona) growth within the ranks 
of industrial educators; to provide indus- 
trial educators with information of the 
latest trends in supervising and adminis- 
tration, industrial education programs as 
related to industrial education association 

He pointed out that we should question 
whether the job fits the persons available 
in the organization; do we accept new 
ideas or help to create new ideas; are we 
finding ways of getting leadership through 
service as apprentice. Mr. Nelson stressed 
that the women should not be forgotten 

The record, in the form of a booklet, is 
being prepared and will be available within 
the near future. 

This second annual conference resulted 
from a pilot meeting in Santa Monica in 
May of 1958 when the program was origi 
nally developed. 
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COMING CONVENTIONS 


Oct. 27-28 Oklahoma Industrial Arts 
Association, at Oklahoma City University, 
Industrial Arts Bldg., Oklahoma City, Okla 
Secretary, Cary L. Hill, Oklahoma State 
University, Industrial Arts Education, Stii! 
water, Okla 

Nov. 3-5. lowa Industrial Education As- 
sociation, at Hotel Savery, Des Moines, 
Iowa. Secretary, Leonard Bengtson, R.R 
2, Nevada, Iowa. 

Nov. 4-5. Kentucky Industrial Education 
Association, at Kentucky Hotel, Louisville, 
Ky. John D. Rowlett, associate professor 
of industrial arts, Eastern Kentucky State 
College, Richmond, Ky. 

Nov. 10-12. Industrial Arts Conference, 
at Hotel LaSalle, Chicago, Ill. General 
chairman, Dr. Verne C. Fryklund, pres- 
ident, Stout State College, Menomonie, 
Wis. 

Nov. 10-12. Oregon Industrial Arts Con- 
ference, at Benson Polytechnic High School, 
Portland, Ore. Secretary, Miss M. Hallock, 
546 N.E. 12th Ave., Portland 12, Ore 

Dec. 4-7. American Technical Educa- 
tion Association, at Biltmore Hotel, Los 
Angeles, Calif. Secretary, William N. Fen- 
ninger, 22 Oakwood Place, Delmar, N. Y 

Dec. 5-9. American Vocational Associa- 
tion, at Biltmore Hotel, Los Angeles, Calif 
Secretary, M. D. Mobley, 1010 Vermont 
St., N.W., Washington 5, D. C 
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utyrate ruling edges are more flexible 
and impact-resistant than acrylic plas- 
tic. Components are bonded with key 
strips across each end. 
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In POST Lok-Tite T-squares, flush com- 
pression fasteners clamp parts rigidly 
together, do not depend on wood for their 
holding power. 


POST LO K-TINTE T-squares have togetherness 


A T-square, to be a good drafting tool, calls for only two things—enduring materials and accurate, 
stay-put assembly. Post Lok-Tite offers these in full measure. 

Take materials. Post uses a combination of the newest and the oldest. Tough black phenolic 
plastic, far more durable than wood, is used for heads in popular sizes. Blades are a combination 
of select, plastic-lacquered, straight-grain maple, with transparent ruling edges of Tenite butyrate. 

Take construction. This is where design and assembly togetherness are proved. There is no de- 
pendence on conventional wood or self-tapping screws which inevitably work loose. Instead, four 
threaded steel sleeves are permanently imbedded in the T-square head. Self-centering, Phillips- 
head machine screws are driven at four points, actually compressing and holding the blade in 
place with a force of 3500 lbs. Super-accurate jigs hold blade and head together in precise align- 
ment during drilling and fastening operations. 

You may think that Post Lok-Tite is a premium-quality T-square. It is. But it is well within 
any school budget—costing no more than conventional T-squares. 

For your own lasting satisfaction in buying and using the best, look for Lok-Tite. Post Nos. 
7838 (KD), 7839 (assembled) and 7827 (maple edges) all feature Lok-Tite construction and are 
available in a selection of standard lengths. 

For further information, write Bob Jones, Educational Products 
Merchandising Manager, Frederick Post Company, 3648 North Avon- 
dale Avenue, Chicago 18, Illinois. 
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PLASTICS 


(Continued from page 44) 


of a raw material supplier, an industrial 
designer, a fabricator, and Borden. 

It is most significant because now, 
for the first time, a rigid plastic con- 
tainer with all its design and color ad- 
vantages is available to the packaging 
industry at a cost competitive with 
waxed paper tubs. Mechanical design, 
fabrication techniques, and the per- 
formance of the raw material all con- 
tribute to this new competitive position 
for plastic packaging. 

At the start of the project, The Dow 
Chemical Company was approached by 
Borden which was considering using 
plastic for cottage cheese containers. 
Borden liked the merchandising possi- 
bilities of a highly styled plastic con- 
tainer, but laid some stringent ground 
rules. Borden wanted a container that 
could be used on existing dispensing, 
filling, and capping machinery, and that 
would perform and protect as well as 
the waxed paper containers at competi- 
tive packaging costs. 

Dow merchandising specialists and 
Plastics Technical Service engineers, 
together with packaging engineers from 
the Conex Division of Illinois Tool 
Works worked closely with the indus- 
trial design firm Trombley, Pisani and 
Trombly to develop a container proto- 
type that was both aesthetically appeal- 
ing and carefully engineered to allow 
for substantial weight reduction. 

The result is the container with a 
fluted daisy petal design being intro- 
duced by Borden. 

The fluted design serves both styling 
and mechanical functions. It promotes 
identification with the Borden daisy and 
adds column strength to the container, 
making it more rigid. 

Much of the mechanical design was 
contributed by Conex, which joined the 
development team in the early stages. 

The rolled lip, which adds extra 
rigidity to the top of the container and 
allows the lids to be removed more 
easily, and a nesting shoulder built into 
each container to allow them to nest 
without jamming are patented Conex 
developments. 

Another patented Conex development 
is a controlled vent in the lid which al- 
lows trapped air to escape after capping 
to reduce internal pressure, thus elim- 
inating bulging or distortion of the lid, 
an important stacking feature. 

The containers are pressure formed 
from sheet extruded from Styron 475B, 
high impact polystyrene made by Dow. 

According to the fabricator, their pat- 
ented pressure-forming process provides 
greater dimensional accuracy than is 
possible with vacuum-forming _ tech- 
niques. They explained that the plastic 
conforms to the mold better, giving 
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greater detail. Higher lusters are easier 
to attain through pressure forming, they 
added. 

Conex said the most significant rea- 
son for using thermo-forming techniques 
as opposed to injection molding is that 
they.allow thinner walls while still main- 
taining good physical properties. Much 
higher production runs are also possible, 
contributing further to the containers’ 
competitive cost position. 

Since the old package used either 
metal or paper lids, the cost of the 
plastic lids compared with previous lid 
costs proved competitive. 

With the new plastic container, metal 
lids were ruled out because they could 
cause stress cracking. Paper was also 
inadequate because as it absorbs mois- 
ture it changes size and could cause dis- 
tortion according to Conex. 
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A pigment grind for an experimental 
paint made with Dow Latex is be- 
ing put through a Morehouse Mill. 


According to Borden, the new package 
meets its requirements admirably. A 
few minor adjustments enabled Borden 
to use existing equipment. The shelf 
life of the aew package is substantially 
improved. The new package is competi- 
tive in cost with older packaging ma- 
terials. 


3. Plastics in Automobiles 

The dream of a plastic automobile 
body has been greatly tempered as the 
technology of plastics grows. Success is 
measured today in tenths of a pound. 
With present materials, the all-plastic 
body is generally considered unfeasible. 

But the automotive industry is an 
important market for plastics and will 
become even more important in the 
future. The use of molded thermoplas- 
tics in 1960 models averages six pounds 
per car. Plastics engineers beiieve this 
will more than double by 1963 to 15 


pounds per car—a 90-million pound — 


annual market in three years. 

The Dow Chemical Company, as a 
raw materials manufacturer, is ap- 
proaching this market in two ways. 

Plastics Technical Service engineers 
try to tailor particular Dow materials 
to do jobs presently being done by 
other plastics . . . but at a lower cost. 


! 


A number of 1961 models attest to , 


the success ef this approach. Zerlon, 
methyl methacrylate/styrene copolymer 
made by Dow, will be used in dial faces 
on GMC trucks, Chevrolet Corvairs, 


and Studebakers. This is an application’ 


that was traditionally held by acrylic 
because it had been the only plastic 
with adequate weathering characteristics 
and clarity. 

Because Zerlon performs adequately 
at a lower price it has gained access to 
the market in the order of a million 
pounds a month. 

The other way Dow approaches the 
automotive market is to target a par- 
ticular area of application presently 
being held by one of the more conven- 
tional materials. 

PTS determines the engineering re- 
quirements of the target application, 
produces a prototype of the part and 
then goes into the field to work with 
automotive engineers and fabricators to 
prove that the particular application 
can be produced more economically in 
plastic. 

Air conditioning ducts, fresh air inlet 
butterfly valves and valve bodies, heater 
distribution ducts, steering column cover 
plates, and hot air deflector grills, all 
traditionally metal stampings or “gunk” 
moldings, are now being made of Styron 
440, high heat, high impact polystyrene. 

Advantages in cost, design flexibility, 
corrosion control, and weight reduction 
all contributed to the acceptance of this 
material. 

Another success story to support the 
“target” strategy is Chrysler Corpora- 
tion’s use of Ethafoam, Dow’s new poly- 
ethylene foam, for gasketing materials. 

Ethafoam is moisture and dust re- 
sistant, has desirable rigidity, low fric- 
tion. high compressibility, excellent 
ozone resistance, and is clean to handle. 
These qualities are helping it get a 
share of the body gasket seal market, 
previously held by foam rubber. 

Ethafoam has increased from a half- 
dozen applications for gasket material 
in the 1959 and 1960 Chrysler Corpora- 
tion line of cars to more than 30 ap- 
plications in the 1961 models. 

Like other plastic applications, cost 
advantages combined with adequate per- 
formance helped break the ice. 

Other areas of application that Dow 
expects to gain a share of the business 
will be arm rest bases, taillight lenses, 


and kick panels. 
(Concluded on page 52) 


1A/VE for NOVEMBER, 1960 


may 


i 
? 





CONGRATULATIONS 1.A.A. WINNERS! 


To the 640 students who won 


prizes ... and to all 4,000 students 
and teachers who participated 

in the 1960 Industrial Arts Awards 
program, Ford Motor Company 


extends its congratulations! 
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The 1960 Industrial Arts Awards Competi- 
tion was a display of pride of workmanship 
and rare skills... evidenced by an abundance 
of creativity, ingenuity and resourcefulness 
in projects. Winning projects exemplified the 
freshness that has characterized this com- 
petition since its inception. Congratulations 
once more to all the participants! 

Here are the 32 I.A.A. Outstanding 
Achievement Award Winners in 1960! 





STUDENT CITY 


TEACHER SCHOOL 


DIVISION PROJECT 





EMMETT COLBERT, 17 + Phoenix, Ariz. 
JAMES CARY, 14 « Altadena, Calif. 
JAMES W. LESTER, 18 « Long Beach, Calif 


ROY NAKAGAWA, 14 «+ Gardena, Calif. 
GERRY RUSSELL, 13 + Culver City, Calif. 
WAYNE SASABE, 15 « Los Angeles, Calif. 


ROBERT D. SHONYO, 18 « San Leandro, Calif 
JAMES T. STEWART, 14 « San Diego, Calif 
STEVEN GAMBLE, 14 + Miami, Fia. 

FRANK JOHNSON, 18 « Chicago 49, lil. 


TOM TIERNEY, 13 « Joliet, il. 


DAVE BEARDEN, II!, 17 + Wichita, Kan 
KENT EDWARD PARRETT, 17 « Prairie Village, Kan 


JOHN S. CHUCKRAN, 17 + Brockton, Mass. 
JOSEPH R. COPPOLA, 18 + Beverly, Mass 


FRED AGEMY, 13 «+ Highland Park 3, Mich 
DAVID FAUSCH, 17 «+ Morristown, Minn 

ROGER EDWARD NEAFUS, 17 + West St. Paul, Minn 
DAWAYNE PETERSON, 15 + Osseo, Minn 
SIDNEY JOHNSON, 18 «+ Staples, Minn 

THOMAS A. CIAMP!, 15 + Newark, N. J 


PETER A. GOEGL, 17 «+ East Orange, N. J 
MICHAEL KUROWSKI, 17 + Newark, N. J 

WAYNE BURGESS, 14 « Greensboro, N. C 
CHARLES PERRY GOODRUM, 13 « Greensboro, N. C. 
DAVID W. JOHNSTON, 15 « Greensboro, N. C 
LARRY WILLIAM JONES, 18 + Greensboro, N.C 

G. DONALD COOK, 18 + Ardmore, Pa 

ROBERT DERINS, 13 «+ Philadelphia 24, Pa 


RUBEN ANZALDUA, 17 « Harlingen, Tex 
BARBARA HOWARD, 17 « Harlingen, Tex 
LEE JONES, 19 + Washington, D. C 





C. J. Johnson + West High School 


Roy Bredin + Charlies W. Eliot 
Junior High School 

B. H. Paimgren + David Starr Jordan 

High School 
Gus Barlow + Peary Junior High School 
J. Harvey Seiple « Paims Junior High School 
Walter E. Thompson « Thomas Starr King 

Junior High School 

Nicholas Saba + San Leandro High School 
Donald H. Stansifer » Dana Junior High School 
Marvin J. Willis « Ada Merritt Jr. High School 


Robert P. Urchel + Chicago Vocational 
High School 


John Hickman « Washington 
Junior High Schoot 


L. C. Bork « Wichita High School East 


Chauncey Gorsage + Shawnee Mission 
East High School 


Donald 0. Drew + Brockton Trade High School 
Robert J. Tate + Beverly Trade School 


Thomas L. Harrison « Willard School 

Urban Anderson «+ Central High School 
Curtis M. Johnson « Sibley Senior High School 
Lee Gresser » Osseo High School 

Michael J. Matanich « Staples High School 


Bruno W. Piefke « Essex County Vocational- 
Technical High School 
Bruno W. Piefke + Essex County Vocational- 
Technical High School 
W. A. Morgenroth « Essex County Vocational- 
Technical High School 


David A. Rigsby « Woman's College 
Training School 


David A. Rigsby « Woman's College 
Training School 


David A. Rigsby » Woman's College 
Training School 


David A. Rigsby » Woman's College 
Training School 

William Loeliger » Lower Merion Senior 
High School 


Alphonse S. Zimba « Thomas Creighton School 


C. C. Owen « Harlingen High School 
C. C. Owen « Harlingen High School 
Rufus Jacoby + Calvin Coolidge High School 





printing process, a book entitied 
“The History and Romance of the Pistol” 


model beach home 


Graphic Arts 


Architectural 
Drawing 
Architectural 
Drawing 
Graphic Arts 
Electrical 
Models 


working set of plans for a residence 


display fotder on President Wilson 
transistorized intercommunication unit 


36” model racing yacht, constructed 
with seven layers of pine lumber 


a “picture and pattern” video generator 
Tesla coil 
hand-made violin, bow and case 


printed letterhead, envelope, 
invoice and calling card 


elaborate electrical control panel 


Electrical 
Electrical 
Woodworking 
Graphic Arts 


Electrical 


Electrical 


Architectural 
Drawing 


Woodworking 


Patternmaking 
and Molding 


Woodworking 
Models 
Electrical 
Plastics 
Machine Shop 
Machine Shop 


ten-room fire alarm system 


a model of a three-wing contemporary 
ranch-type home with three patios 


maple dining room set 
wood pattern for core box machine housing 


mahogany bowl 

scale model of a steam engine 

AC arc welder with welding manual and working drawing 
fiberglass duck boat 

compound sine plate 

adapters for milling machine spindles 


shop microscope used for checking surfaces 
on machine tool parts 
universal indexing fixture 


Machine Shop 
Machine Shop 
Woodworking | mahogany poster bed with canopy 
Woodworking | Duncan Phyfe spinet desk 
Woodworking | cherry slant-top desk 
Woodworking | set of bedroom chests 
Architectural 
Drawing 
Open Division 


plans for a junior-senior high school including plot plan, 
floor plan, cover sheet, roofing plan, and two elevations 


an M-1 rocket with detailed description 
and breakdown of components 


western-style hassock, with deerskin top 
set of thrown ceramic pieces: lamp, bowl, and rice bow! 
sterling silver pitcher and matching stirring spoon 


Leather 
Ceramics 
Wrought Metal 
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PLASTICS 


Concluded from page 50) 


Ethocel, Dow ethyl cellulose, has been 
approved as an alternate material for 
arm rest bases by the Fisher Body Di- 
vision of General Motors. Extensive 
testing of Zerlon for taillight lenses and 
park and turn light lenses is being con- 
ducted by one of the big three and is 
expected to result in that material’s 
acceptance 

Linear polyethylene is being used for 
seat side shields and kick panels by 
Ford and American Motors. Dow re- 
cently came on stream with the first 


two of a planned linear polyethylene 


series and can expect to share in this 
business 

Dow’s approach to the automotive 
market is consistent with marketing 
trends in many plastics markets. The 
company is attempting to tailor its 
products to meet the requirements of 
particular applications in the packaging 
and refrigeration industries, as well. A 
trend toward design for use is now 
evident and will probably continue to 
grow 


4. Thin Shell Construction 
Techniques 
Free-flowing “thin shell’ roofs are 
in demand and being used increasingly 








POPULAR NEW SCHOOL LATHE FEATURES NEW DESIGN 
A cogteh pe egnnering centpt wuss the sdeoetage ot wed 


“i 
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‘. et 


steel construction. MORE CAPACITY — full 45 inches between centers is 
more than any other lathe with 5 ft. bed. SAFER — mechanical interlock 
with electrical control system permits starts at slow speed only. GREATER 


HANOSOME, MODERN DESION. Send for folder giving complete details 








Saws, Band Saws, Jointers, Sanders, 
Surfacers, Tool Grinders, Mortisers, Shapers 


OLIVER EQUIPMENT for 
SCHOOL SHOPS 
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by architects throughout the world 

Such construction allows for unlim- 
ited architectural freedom as well as 
two definite building advantages: (1) 
the roof may be erected first with 
bare minimum of vertical supports, pro 
viding protection and cover for exterior 
wall construction and interior decora 
tion, and (2) large areas may be 
spanned without intermediate vertical 
supports by roofs requiring an economic 
minimum of construction materials. 

However, in the United States, wide 
spread use of thin shell roofs has been 
hampered by the high labor and materia! 
costs of elaborate form work and sup 
ports 

Engineers of Purdue University and 
The Dow Chemical Company, in a 
joint project, set out to find a way of 
eliminating much of this form and sup 
port structure 

A proposed answer was announced 
this year after two years of research 
Use foamed polystyrene plastic planks 
“to create the desired surface previous 
to and act as a support for the applica 
tion of the structural roof material.” 

The plastic form boards are bent to 
the desired roof contour. They serve 
in a triple capacity: as a form for the 
permanent roof, as thermal insulation 
and as an effective vapor barrier. 

In a Purdue structural engineering 
laboratory, engineers erected a 20 by 20 
foot hyperbolic paraboloid (saddle 
shaped) thin shell roof. The large scale 
model was constructed by use of lat- 
tices of wires over and under the plastic 
foam which created the desired hyper- 
bolic paraboloid shape. A Purdue Re 
search Foundation report described it as 
“a fresh approach to lid-building.” 

The report, in the May issue of “PRI 
Horizon,” also says: 

“Results of all tests performed on the 
experimental model indicate that this 
is a highly satisfactory, relatively simple 
and inexpensive technique for providing 
large unobstructed spaces under a grace 
ful and attractive roof structure.” 

Plans are under way to build a 30 by 
30 foot hyperbolic paraboloid roof with 
a weatherproof concrete surface on the 
Purdue golf course. 

Dow plastics engineers said the same 
concept will be used in elliptically- 
shaped elevated concourses at the new 
Trans-World Airlines Terminal at Idle- 
wild International Airport. The archi- 
tect is Eero Saarinen, of Bloomfield 
Hills, Michigan. 

At Midland, Michigan, Architect 
Alden B. Dow is using the concept in 
a service station roof. 

Meanwhile, the Purdue research group 
has turned its attention to adaptations 
of the construction method for other 
shaped structures. Dr. Joseph L. Waling 
of the Purdue Civil Engineering School 
is in charge of the research a 
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Modern painting system provides more cheerful and safer work- 
ing conditions in new plant of Baldwin-Lima-Hamilton Corp. 


NM and more educators are 
including the study of Pitts- 
burgh CoLor DyNamiIcs in their 
vocational training courses. They 
recognize the important contri- 
butions this system of painting is 
making to the improvement of 
productive efficiency, morale and 
safety of workers. 


Cotor Dynamics is a scientific 
painting system based upon the 


influence of color on human be- 
ings. By using focal and eye-rest 
colors on machines, in accordance 
to the principles of CoLtor Dy- 
NAMICS, operators see their tasks 
better and with less eyestrain 
and physical fatigue. 


Morale-building colors on walls 
and ceilings not only improve 
visibility but also promote cheer- 
fulness. Safety colors on controls, 


Get a Free COLOR DYNAMICS Pian of Your Classrooms 


@ Write today for a free copy of our 
booklet expicining how COLOR DY- 
NAMICS con be used effectively in in- 
dustry. We'll also be glad to demonstrate 
the benefits of this painting system by 


providing a functional color plan of your 
classrooms and equipment. 
neorest Pittsburgh Plate Glass Company 
branch and have a representative see 
you. Or mail this coupon. 


Call your 


ig, PITTSBURGH PAINTS 


PAINTS + GLASS + CHEMICALS + BRUSHES + PLASTICS + FIBER GLASS 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


to improve training 


of tomorrow's shopmen 


motorized equipment and traffic 
lanes reduce danger of time-loss 
accidents. 


Thousands of plants have been 
painted according to CoLor Dy- 
NAMICS because it is recognized as 
a distinct contribution to greater 
productive efficiency and safety. 
Why not begin now to teach 
your students the advantages of 
this functional use of color? 


Pittsburgh Plate Glass Co., Paint Div., 
Department 1A-110, Pittsburgh 22, Pa. 


([] Please send me a free copy of your bookiet on 
COLOR DYNAMICS. 


Oo Please hove your representative call for a free 
COLOR DYNAMICS study of our classrooms. 


Name 
Street__ linia a 


a ey. Sate. 





ASK YOUR DEALER 
FOR A DEMONSTRATION 


$1495 complete with removable serrated jaws ) 


At your tool suppliers, or write VERSA-VISE, Dept. 549, ORRVILLE, OHIO 
NOW ... Stretch your Budget USE STERLING STEEL FLASKS 








Buy KELLER Power Hacksaws FOR Easy Ba dé y 


JEFFERSON “601,” 5“ x 4" 
Cast base, 45° swivel vise, 
Oilite bearings, uses stond- 
ord 12” blades, automatic 
stop switch. Ideal for school 


ready-t " 
wr &3 4 F.0.8. Factory 


No. 3CH WET CUT 634" x 634” 
Pressure feed contro! plus automatic 
lift on back stroke allows maximum 
cutting with minimum blade wear. Two 
speeds, 45° swivel vise, automatic 
stop switch, foot lift to saw frame, 
Oilite bearings and other KELLER fea- 
tures provide versatility, long life. 


Complete "ee 1 2 3 $498.00 

ph. motor switch, 

wired. F.0.B. Factory You'll find Sterling Style “E” Flasks exceptionally casy to 
No. 4 HY-DUTY, 81" x 82" handle because pin lugs are combined with handles. In 
A rugged saw used by industry for saw- many foundries, these Style “E” Flasks have replaced 
ing — = a nad = | snap flasks. They prevent runt outs . . . require less sand. 

we 6. 0,0 CORRE CRS culated shapes. | Sterling Steel Flasks combine maximum strength with 





An ideal power hacksaw for shop in = wa - i ate tie 
neti. minimum weight. They retain their rigidity and accuracy, 
year-in, year-out. Write for Sterling Catalog. 


Complete with motor and $625.00 


Se eee STERLING NATIONAL INDUSTRIES, Inc. 
“QUALITY BUILT SAWS SINCE 1930” Founded jean dhagh gy ng Th Co. 
Milwau' , Wisconsin, U.S. 


KELLER Power Hocksows 


availoble in 5 sizes, 10 ¥ 4 : ’ 
models. Ask your KELLER Sales Service s Mis». 


Distributer or write for Bul- 
tote 267. 2365 University Ave., St. Paul 14D, Minn. 
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personal 


awards... 

> Ewald Turner, industrial arts teacher 
from Pendleton, Ore., was elected vice- 
president and president-elect of the Na- 
tional Education Association at its Los 
Angeles convention in July. He will take 
office as president in 1961 

>S. Wayne Taylor is the newly elected 
president of the International Graphic Arts 
Education Association, the professional as- 
sociation of graphic arts teachers. Mr. 
Taylor is director of the University of 
Houston’s printing plant and is associate 
professor of journalism and graphic arts 
at the school 


appointments... 
p Albert R. Squibb 


has been named su- 
pervisor of industrial 
arts for the Ohio 
State Department of 
Education at Colum- 
bus to succeed the 
retiring P. S. Waldeck 
(see “retirements,” 
below). Mr. Squibb 
received his bachelor 
and master degrees 
from Ohio University 
at Athens where he 
has been an instructor for the past four 
years. He is a member of EPT, Phi Delta 
Kappa, and the OIAA and AIAA 
> New staff members at the State Uni 
versity of New York College for Teachers 
at Buffalo, N. Y., are 

Stanley Kasproyk, who formerly taught 
in public schools of Pennsylvania and 
Maryland, will teach courses in graphic 
arts; Lee H. Smalley, formerly teacher in 
the Iowa and Michigan public schools, and 
Michigan State University at East Lansing, 
now supervisor of student teaching at 
Buffalo; John P. Loree, who had been a 
teacher in adult education classes at Hor- 
nell, N. Y., is teaching ceramics courses 
at Buffalo; Clifford R. Johnson, formerly 
a teacher in public schools at Seneca Falls, 
N. Y., will teach woodworking classes at 
Buffalo; and Gilbert J. Gimbel, who will 
teach mechanical drawing courses, formerly 
taught in Syracuse, N. Y., public schools 
and also developed a drafting program for 
apprentices at General Electric Corporation 
in Syracuse. 

William Bowers, Howard Meyer, and 
Rex Miller of the Industrial Arts Educa 
tion Division were promoted to associate 
professors. 
> Paul H. Sales as assistant professor of 
the Mechanical Engineering Department at 
Wentworth Institute at Boston, Mass. In 
this position he will be in charge of me- 
chanical drawing in the first year at the 
Institute. His past experience includes 
teaching industrial arts at Edward Everett 
Junior High School at Boston, and as head 
of the industrial arts department at Bil- 
lerica High School in Massachusetts and 
also at Adams Center Central High School 
in New York; he was also head of the 
mechanical drawing section at West Baby 
lon Junior-Senior High School at Babylon, 
N. Y., and in 1959, he was appointed 
senior instructor at Brooklyn Polytechnic 
Institute. 


retirements .. . 


> P. S. Waldeck, state supervisor of indus- 
trial arts, Department of Education, Co- 
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lumbus, since 1946, whose retirement be- 
came effective on September 30, 1960. He 
received his B.S., in 1930 and his A.M., in 
1932 from Ohio State University. From 
1923-26 he was a teacher in the public 
schools of Lima, Ohio, and from 1926-42 
he taught in the public schools of Colum- 
bus. He served as Lieutenant Commander 
in the U. S. Navy from 1942-45. He be- 
came state supervisor of industrial arts 
with the Department of Education in 
1946. 

Mr. Waldeck is a member of the Ohio 
Education Association, and the Ohio In- 
dustrial Arts Association having served as 
chairman in 1940; and holds memberships 
in Epsilon Pi Tau, Phi Delta Kappa, and 
Sigma Delta Rho. 


> Daniel J. Crowley, whose retirement 
from full-time teaching in the department 
of industrial arts and engineering drawing 
at Bowling Green State University, Bowl- 
ing Green, Ohio, became effective August 
1, 1960, after 41 years of service. He was 
for many years head of the department, 
and was an outstanding leader in his” sec- 
tion of the country, as well as a metaber of 
the Mississippi Valley Conference. 


teacher activities . . . 


> H. J. Gerber, formerly assistant profes- 
sor and head of the machine shop ‘depart- 
ment at Oklahoma State University, Still- 
water, Okla., has resigned his position to 
further his studies toward his doctorate. 


new safety feature 


All Logan 11”, 12” and 14” lathes 
as well as models 1825 and 1875 
(shown) 10” lathes, now offer positive 
overload protection without 
additional cost. Exclusive Automatic 
Safety Gear absorbs shock of 
sudden overloads when threading, 
preventing gear damage from spindle 
to gear box. Also protects all 

gears in gear box up to 52 threads 
per inch. The combination of this 
Safety Gear and spring-loaded 
lever-operated clutch in apron gives 
the same protection for corresponding 
feeds. Can be factory-installed on 
other models of new 10” and 9” 
quick-change lathes. Available for 
present Logan quick-charge lathes: 
$10 for 9”, 10” and 11” sizes, 

$15 for 12” and 14”, 


‘ t 
For full model details and 
evidence of Logan’s low upkeep 


and better service, see your 


Logan dealer, or write for catalog. 


LOGAN ENGINEERING CO., Dept. D-1160, 4901 Lawrence Ave., Chicago 30, Ill. 


(For more information from advertisers, use the postcard on page 75) 55 





ELMERS 
GLUES 


FREE —Elmer’s Industrial Gluing 

Chart tells which is the right glue 
for every job you do. Elmer’s Glue-All, 
Waterproof Glue, Contact Cements (New 
Water-based, Non-Flammabis, or Regular), 
Plastic Resin Glue, Casein Glue. For your 
copies of the Chart, contact your supplier | 
or write to The Borden Chemical Company, 
Dept. IA-110, 350 Madison Avenue, New 
York 17, New York. 


Bordens Products” 


FOR THE 


CRAFTSMAN 


| 
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notebook 


A GUIDE TO STEEL ALLOYS 


One of every ten pounds of steel* 
made in this country is alloy or stainless 
steel. The importance of alloy steel is 
vital in twentieth-century industry 
Atomic reactors, jet airplanes, or rocket 
motors could not be made without steel 
alloy. 

The United States is well supplied 
with the raw materials — iron ore, lime- 
stone, and coal — to make carbon steel. 
But among the ingredients necessary for 
alloy steel—nickel, chromium, and 
manganese — all must be imported from 
other countries. 

Iron as a pure metal is not strong 
enough to be used for tools, machines, 
beams, etc. With a small amount of 
carbon, however, it becomes extremely 
tough in the form called carbon steel. 
There are other elements comprising 
this metal, including manganese and sili- 
con, for carbon alone cannot give steel 
all the properties demanded by modern 
industry, such as the ability to harden to 
a greater depth or to resist rusting or 
corrosion. But whatever is added, almost 
every type of steel, whether carbon or 
alloy, must be treated either by heat or 
by working to achieve maximum quali- 
ties. 

Three of the most important types of 
furnace used are the open hearth fur- 
nace, the electric furnace. and the Bes- 
semer converter. Elements added to the 
steel will determine the type of furnace 
used. 

Steels to which special elements have 
been added to produce certain proper- 
ties are called stainless or alloy steels. 
They contain enough chromium to in- 
sure their resistance to corrosion. A steel 
with more than 3.99 per cent chromium 
is called a stainless steel. The added 
elements are known as alloying elements 
They are found as crude ores mixed 
with earth, sand, or rocks, from which 
they must be separated before they can 
be used. They must then be refined and 
purified for the desired alloying ele- 
ments. Sometimes these are added to 
the steel as pure metals, but more often 
in the form of ferroalloys. 

Ferroalloys are solid mixtures of iron 
with chromium, manganese, or silicon. 
They are called ferrochromium, fer- 
romariganese, etc. In most ferroalloys, 
the iron content is less than 50 per 
cent. For instance, ferrochromium is 65 
to 72 per cent chromium. 

The percentage of the special element 
contained in ferroalloys is very different 
from that in the finished steel. For ex- 
ample, a ferroalloy of manganese used 
in making high-manganese steel contains 


*Adapted from the booklet, “Principal Alloying 
Elements in Steel,”’ published by the United States 
Steel Corporation 


about 85 per cent manganese, but the 
resultant high-manganese steel is only 
14 per cent manganese. 


Alloying Elements in Steel 

Below are listed the 12 principal al- 
loying elements, together with sources, 
common uses, etc.: 

1. Boron (B) is added to intensify 
the degree of hardening, that is, the 
depth to which a steel can be hardened 
by heat treatment, It may be used in 
very small amounts (as little as 0.0005 
per cent) and still reduce the number 
and amount of costly other elements 
that would be needed to attain the de- 
sired result. It thus makes possible the 
conservation of nickel, chromium, or 
molybdenum. Boron may be added as 
ferroboron, with 10 to 24 per cent 
boron, or in the form of ferroalloys con- 
taining other elements as well. Boron is 
obtained from borax and is plentiful in 
Western United States. Typical steel 
products produced with the use of boron 
are machinery parts, dredges, power 
shovel buckets, and diesel-engine crank- 
shafts. 

2. Chromium (Cr) is important in 
many grades of alloy steels and neces- 
sary in all stainless and heat-resisting 
steels. Chromium-bearing steels are used 
in the production of tools and machin- 
ery. Small amounts improve hardening 
qualities; larger amounts improve re- 
sistance to corrosion. Chromium is added 
to molten steel as ferrochromium. The 
principal sources of chromium are Tur- 
key, the Philippines, Southern Rhodesia, 
and Cuba. 

3. Cobalt (Co) is used mainly as an 
alloying element in magnet steels and 
permanent-magnet alloys, for severe 
high-temperature service, and for tool 
steels that hold a cutting edge at high 
temperatures. It is also used to put a 
hard surface on parts of equipment that 
must resist wear. It is added in the 
form of 97 to 99 per cent pure metal. 
Its principal sources are Canada. North- 
ern Rhodesia, French Morocco, and the 
Belgian Congo. 

4. Columbium (Cb) or Niobium (Nb) 
is used to increase the strength of some 
of the “super-alloys” for severe high- 
temperature service. It is also used to 
prevent undesirable changes in the struc- 
ture of certain stainless steels when they 
are used at high temperatures or welded. 
Columbium, relatively scarce, is usually 
added in the form of ferrocolumbium 
50 to 60 per cent pure. It is used for 
boilers, tubing, turbines, jet engines, and 
chemical skills. Principal sources are 
Nigeria, the Belgian Congo, Belgium, 
and Canada. 

(Continued on page 58) 
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To help you guide the seniors 
who don’t go on to college 


A new solution to a serious guid probi The secret of get- 
ting ahead is planning ahead. For seniors in search of a career, 
it’s essential to know the pros and cons of an occupation before 
selecting it. But until now, visual guidance materials have been 
sorely lacking to help you counsel one large category of young 
men—the seniors who aren't able to go on to college. Career 
Reports is a new series of motion pictures created to fill this 
serious gap in the average vocational guidance program. 





Vocational facts for high school graduates. Each Career Reports 
film describes an occupation for which a college degree is not 
ordinarily a prerequisite. (Vocations considered by the series 
include Motor Mechanics, Electronics, Metal Working, Construc- 
tion, Law Enforcement, etc.) The advantages and disadvan- 
tages of each field are presented clearly and objectively. Men 
actually on the job describe their work—and how they happened 
to get into it. Up-to-date facts are presented in an interesting, 
lively format—and the guidance counselor is suggested as a 
source of additional information and advices 


Who sponsors this project? Career Reports is sponsored by the 
Department of the Army, with cooperation from the American 
Personnel and Guidance Association, and other recognized 
vocational authorities. 


What is the Army’s purpose? Each film in the series conveys a dis- 
tinct axiom: training is indispensable to success in any skilled 
occupation. Beginners can acquire this training in one of sev- 
eral ways—on the job (by means of formal or informal appren- 
ticeship), through a trade school or company training program, 
or in the Armed Services. The Army's purpose is achieved 
simply by being recognized as one of the possible ways in which 
a young man can secure essential vocational training. 





An early reservation is advisable. For the first time, a comprehen- 
sive guidance tool has been prepared specifically for high 
school graduates not able to go on to college. The Career 
Reports series is available (without charge) to teachers and 
guidance counselors in the United States. Reservations must 
be made early in order to incorporate Career Reports into your 
guidance program for the coming academic year. May we there- 
fore suggest that you mail the coupon today for free details. 


THE ADJUTANT GENERAL IAVE-11-60 
Department of the Army 

Washington 25, D. C. 

ATTN: AGSN 


I am interested in learning more about the Career Reporis 
film series. Please send me a complete list of vocational 
titles, supplementary information and an order blank. 





Address 





City 





Zone 





High School 





Position 
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STEEL ALLOYS 


(Continued from page 56) 


5. Copper (cu) is used, in very small 
amounts, to retard rusting. Always 
added as pure metal or as copper-bear- 
ing scrap, it is used chiefly for roofing 
and siding sheets and plates. Its prin- 
cipal sources are the United States, 
Canada, and Chile 

6. Manganese (Mn), one of the most 
important alloying elements used in 
steel-making, increases strength. and 
toughness when used in small quantities 
(1 to 2 per cent). In quantities of 12 
to 14 per cent, it greatly increases tough- 
ness and resistance to wear and abra- 
sion, desirable for such things as mil- 
itary helmets. It is added in the form 
of ferromanganese ranging from 78 to 


85 per cent pure, Small amounts are 
present in all steels, but 12 per cent or 
more is found in railway frogs and 
switches and dredgebucket teeth. Prin- 
cipal sources are India, Ghana, Union 
of South Africa, Cuba, and Brazil. 

7. Molybdenum (Mo) improves hard- 
ening qualities and resistance to shock. 
It is used to increase high-temperature 
strength in many alloys for high-pres- 
sure pipe and steam lines, in certain 
tool sheets and in a few stainless and 
heat-resisting steels. Also used in super- 
alloys designed for high temperature 
service, it is usually added as molybde- 
num trioxide (MoO,), and sometimes 
as calcium molybdate (CaMoO,). Many 
steels for military purposes contain 
Molybdenum, either alone or in com- 
bination with other alloying agents. It 





You don’t need a technical background to use them! 


Graduate work in mathematics, physics, and 
slectronics is helpful, of course, but not necessary. 
Just send for our FREE booklet, “Programs for 
Teaching Electricity — Electronics”, and select 

the course that’s custom-tailored for your classes. 


Each unit comes complete with text, instruction 
manuals, student experiment equipment, instruction sheets 


and power supplies. 


Programs available for students from elementary school to 


college age. 


WRITE NOW, TO: 


UNIVERSAL SCIENTIFIC CO., INC. 
BOX 2110 VINCENNES, INDIANA 





is also used for tools, machinery parts, 
tubing for airplane fuselages, and ball 
bearings. Its principal source is the 
United States. 

8. Nickel (N) is one of the most im- 
portant alloying elements and is used 
widely in stainless and heat-resisting 
steels for high-pressure pipe and steam 
lines, and in alloy steel for automotive 
and machinery parts. Nickel increases 
toughness, strength, and ductility. In 
large amounts, it increases resistance to 
heat and acids. It is used in the form of 
metal of about 99 per cent minimum 
nickel content, as sinter containing 75 
per cent nickel or sometimes as nickel 
oxide. Nickel has been scarce (several 
new steels have been developed as sub- 
stitutes) and is used, in addition to 
those already named, for tools, pres- 
sure vessels, armor, oil-drilling tools, 
gears, ard ball bearings. Its principal 
source is Canada. 

9. Silicon (Si) is primarily an alloy- 
ing element in steel for electrical equip- 
ment. It improves the magnetic char- 
acteristics of steel. A new type having 
directional magnetic qualities (grain- 
oriented silicon steel) makes possible 
more efficient electric transformers. Sil- 
icon is added as ferroelectric transform- 
ers. Silicon is added as ferrosilicon. The 
low-silicon grades of ferrosilicon contain 
10 to 17 per cent silicon and the high- 
silicon grades 25 to 95 per cent. Silicon, 
after oxygen, is the most abundant ele- 
ment in nature and is an important 
constituent of the mineral part of earth 
Found everywhere in sand and rocks, it 
is used for dynamos, transformers, and 
electric motors. The United States is its 
principal source. 

10. Titanium (Ti) is used to prevent 
undesirable changes in the structure of 
stainless and heat-resisting steels when 
they are used at high temperatures or 
welded. Also used as an alloying ele- 
ment to increase the strength of some 
of the “super-alloys” for severe high- 
temperature service, it is usually added 
in the form of ferro‘ 'tanium with car- 
bon, or sometimes in alloys containing 
aluminum, silicon, or other metals. The 
United States is the leading producer 
of this element, which is used for boil- 
ers, tubing, turbines, jet engines, and 
stills. 

11. Tungsten (W) is added to steel 
to increase hardness and toughness at 
high temperatures. It is used in many 
tool steels, particularly high-speed steels 
for metal-cutting tools and in some 
“super-alloys” for severe high-tempera- 
ture service. It is supplied to the steel 
industry in the form of ferrotungsten, 
tungsten powder, and tungsten salts. It 
is used for high-speed cutting tools and 
magnets. Its principal sources are China, 
South Korea, Portugal, Bolivia, and 
Brazil. 

12. Vanadium (V) is added to some 
alloy steels for engine and motor parts, 
and to many tool steels to improve 
their heat-treating characteristics, tough- 
ness, and mechanical properties. It is 
added as ferrovanadium 35 to 55 per 
cent pure. It is used for machinery 
parts, high-strength pipe lines, and 


(Concluded on page 60) 
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New York, N. Y., Students learn 
on Universal Desk - Topper Drafting 
Machines in the New York Trade 
School drafting classes. George E. 
Mclaughlin, Supt.; Oscar Rath 
(standing at middie), Dept. Head; 
Joseph Beker (front left), Instructor. 
installed by Eugene Dietzgen Co., 
New York City. 





Niner 


DRAFTING DEPARTMENTS MEET URGENT NEED 
FOR DRAFTING MACHINE INSTRUCTION 


Recognizing the importance of developing proper drafting 

techniques — so urgently needed in industry — department 

heads and instructors are specifying Universal Desk-Topper 

drafting machines for classroom use. Students acquire 

essential drafting machine skills while learning. Specially 

designed and budget priced for school use, Desk-Toppers 
are precision engineered to full professional 
standards. Write for listing of installations 
throughout the country. 


UNIVERSAL DRAFTING MACHINE CORP. 


FREE TECHNICAL TEXT 


presents suggested 

course of instruction! 
Send for your free 
copy. Chapters 3 and 
4 constitute a suggest- 
ed course of instruc- 
tion in drafting ma- 
chine technique and 
operation. (Please in- 
clude school name and 


address.) 
New York Trade School stores Desk-Topper 
drafting machines safely under lock and key. 


7960 Lorain Avenue - Cleveland 2, Ohio 


Makers of UNIVERSAL BOARDMASTER and UNIVERSAL TRACMASTER... the Drafting Machines Preferred by Industry 





Columbian No. 7CDW 


You have your choice of 2 sizes and 2 types of continuous 
screw mechanisms... Rapid Acting... or Solid Nut. 

You may select Plain or Dog Type front jaws. You may 
specify Hardwood, Tubular Steel or Adjustable Steel Handles. 
Write for Bulletin LL-3184. 


4 
COIMMBIAN 


, The Columbian Vise & Mfg. Co. 
Ftd "™ Ssrntian Vi 4. my Py 


Sold by leading distributors 
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“Sunbeam FURNACES 


SAFE @e DEPENDABLE e EC 


FORGE 
FURNACES 


OVEN 
FURNACES 


COMBINATION FURNACES 


Shop instructors prefer SUNBEAM furnaces because they are safe, 
dependable and economical. Write for FREE catalog with descrip- 
tions and specifications on complete line. 


Sunbeam EQUIPMENT CORPORATION 
178 MERCER STREET ¢ MEADYILLE, PENNSYLVANIA 


(For more information from advertisers, use the postcard on page 75) 





IRWIN Wood-Boring Tools| 


help get school shop 
projects done on time 


The faster, cleaner, always accurate 
boring action of Irwin wood boring tools 
saves time and materials, steps up class 
room efficiency. Projects get done on 
time. The quality of the finished job 
stimulates student interest and ap- 
preciation of good workmanship. And 
replacement costs are lower, too. Irwin 
wood-boring tools are made to last much 
longer. Put Irwin to work in your shop 
and see. Order from your school shop 
jobber or independent hardware dealer. 


IRWIN SPEEDBOR “88” 
New spade type electric 
drill. Does more work with 
less power — steps up the 
efficiency of small 4" elec- 
tric dritis and drill presses. 
Exclusive hollow ground point 
bores cleaner, faster in hard 
and soft woods, plywood, 
plaster, plastics. No wobble 
or run off. Size markings on 
head. Hang-A-Bit hole for 
storing on nail or pin. Sizes 
Y%" to 1%)" and sets. 


62T BORCHEST SET 
America’s most popular Schoo! Shop set. 13 Irwin 
62T hand brace type bits in hand-rubbed hardwood 
box, sizes 4%" to 1”. Medium fast screw pitch mokes 
the Irwin 627 ideal for all-purpose boring in most any 
wood. Double cutter action, 
solid center design, hoard y/ 
ened full tength fer 
longer life. Each bit 
highly polished. Also 
evailable in individ- 
val sizes ond plastic 
roll sets 


dj 


D-13 SCHOOL 
SHOP SPECIAL 


Irwin storage rack 
and bit set. A con- 
venient combination of 
13 trwin 62T wood 
auger bits and small 
space storage rock 
Potented spring steel 
clips hold bits in 
place. Hole sizes make 
selection sure and 
easy. Steel rack fits 
8” x 10%" area and 
screws easily to woll 
or bench. Boring range 
of 13 bits, %" to 1”. 


Write for Free Irwin 
Catalog No. 53. Makes 
Ideal poe guide. 


Wilmington, Ohio 





the original solid 
center auger bit 
7 


screw drivers 
screw driver bits 
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STEEL ALLOYS 


(Concluded from page 58) 


springs. Principal sources are the United 


States, Peru, and Northern Rhodesia. 


Mechanical Properties of Steel 
Mechanical properties are the charac- 


teristic responses of material to applied | 
forces. These properties fall into five | 


broad categories: 

Strength is the ability of a material 
to resist applied forces. Bridge girders, 
elevator cables, and building beams all 
must have this property. 

Hardness is the ability to resist abra- 
sion (in cutting tools, files, and drills), 
and penetration (in armor plate, crush- 
ing machinery, and metal rolls for steel 


| mills). 


Elasticity is the ability to spring back 
to original shape. Auto bumpers and all 
springs have this quality. 

Ductility is the ability to undergo 
permanent shape changes without rup- 
turing. Modern deep-formed auto bodies 
and fenders, washing machines, and 
other stamped and formed products are 
made possible by this property. 

Toughness involves both strength and 
ductility; it is the ability to absorb 
mechanically applied energy. Toughness 
is needed in railroad car and automobile 


| axles, hammers, rails, etc. 


Most steels have these properties to 
some extent; it is the degree to which 
each one has a certain quality that de- 
termines the best type of steel for each 
application. 


Magnetic Properties 

Magnetic properties of steel are those 
involving reactions to magnetic or elec- 
tric forces. Some steels are attracted by 
magnets, some are not. Certain high- 
carbon and alloy steels will retain mag- 
netism and are used to make permanent 
magnets. The degree of each property 
in the steel must be studied to deter- 
mine which steel is best for each use. 
Anti-magnetic steels are used in watches 
that can be worn near electrical equip- 
ment; silicon steels can be made to 
have directional magnetic qualities 
Such steels are used for laminated cores 
of transformers and in electric motors. 
In both cases, this directional property 
increases equipment efficiency. 


Chemical Properties 

Chemical properties of steel pertain to 
its resistance to corrosion and oxidation. 
Corrosion resistance may be measured 
in chemical tests for suitability for a 
specific purpose. Field tests measure cor- 
rosion resistance under actual service 
conditions: in chemical plants or when 
exposed to fresh or salt water, various 
oils and weather, etc. Panels of steel 
samples are exposed to chemicals or to 
various atmospheric conditions for dif- 
ferent lengths of time. The samples are 
studied to find out which type of steel 
is best for each condition encountered. 

The 


almost limitless. This wide range of 


| mixtures enables metallurgists to make 


| a steel suitable for almost any pur- | 
< 


pose. —A. J. C. 
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QUICK ADJUSTABLE STOOL 


variations in percentages and | 
combinations of different alloying ele- | 
ments that can be added to steel are | 


Best in Class! 


TOLEDO Adjustable 
Gl iteliacMmelile mi cele) fs 


%& Change height in seconds to fit all students 
% Safe, positive adjustment— 
no tools needed 
%& Quiet—never intrude on busy classes 
%& Maintenance-free construction 


By comparison the favorite for 
shop, drafting room, laboratory 


f 


SERIES 626-C-25 SERIES 7206-22 


QUICK ADJUSTABLE 
POSTURE CHAIR 


SEND FOR BROCHURE 
illustrating complete 
line of adjustable and 
ieee fixed height chairs 
STOOL and stools. 
TOLEDO METAL FURNITURE COMPANY 
4000 South Hastings Street, Tolede 7, Ohic 
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teaching 
aids 


how to make slides =A catalog of 
slide-making materials, “Vis-Ability Un- 
limited,” lists uses, prices, and general how- 
to-do-it information on material needed to 
make transparencies for overhead projec- 
tion. Available free of charge from Projec 
tion Optics Co., Inc., 271 11th Ave., East 
Orange, N. J. 


steel films Thirty-five films on steel 
and its uses are described in a new 33-page, 
illustrated catalog now available free irom 
Republic Steel Corporation, Commercial 
Research Division, 1436 Republic Building, 
Cleveland 1, Ohio. Such movie topics as 
“The New World of Stainless Steel,” “The 
Care and Handling of Buyers,” “Let's 
Build a Fence,” and “Here’s How” (a mo- 
tion picture giving the correct installation 
procedure for metal windows) are in@luded 
among a variety of other subjects. The 
movies — all 16 millimeter, mostly in color, 
and from 12 to 45 minutes in length — are 
available on a loan basis to schools 


planning for I-A Shop management 
problems are considered in a new 72-page 
manual, “Organization, Management, and 
Planning for Industrial Arts,” written by 
Dr. Chris H. Groneman, head, Industrial 
Education Department, Texas A & M Col- 
lege, College Station. Topics covered in- 
clude organization plans, student officer 
duties, facility planning, color dynamics, 
safety, etc. Available for $1 postpaid from 
Can-Pro Corporation, 19 E. McWilliams 
St., Fond du Lac, Wis. 
aerospace magazines A revised 
list of periodicals with current information 
for teachers and pupils on aviation and 
space developments. Available free in single 
copies from Willis C. Brown, Specialist for 
aerospace education, Office of Education. 
Washington 25, D. C., the list features 
periodicals which report what’s happening 
in rockets, guided missiles, satellites, etc 


arc welding guide Available free 
from Hobart Brothers Company, Troy, 
Ohio, is the newly revised, 80-page “Vest 
Pocket Guide to Better Welds.” Essentials 
for proper welding procedure, examples of 
good and bad welds, positions, qualifica- 
tions, metals, etc 


> ° 

siding film Properties, uses, design, and 
beauty of wood siding are features of the 
new 16mm., color-sound movie, “Siding 
Sense” available on loan (cnly cost being 
return postage) from the Western Pine 
Association, 510 Yeon Building, Portland 5, 
Ore. Appealing, animated info on the his- 
tory of the shelter of man: seventeenth- 
century New England homes, rich nine- 
teenth-century residences, etc. 


safety By the Bureau of Labor Stand- 
ards, “We’re Never Too Young to Learn 
Safety,” 8-page, illustrated leaflet written 
to promote safety among young workers. 
Hints on lifting, safety rules, etc. Write 
Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. 
Five cents. 
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The Copyflex 300 is Working 
Its Way Through College... 


a TULANE 


At one time, students tested 
the sharpness of their drawings 
by having whiteprints made in 
downtown New Orleans, five 
miles away. In addition to tak- 
ing time out from busy sched- 
ules, each student was spending 
an average of $20.00 per year 
for this service. 








(BRUNING ) 
7 ey, 





Charles Bruning Co., Inc., Dept. 11-AB 

1800 Central Rd., Mt. Prospect, Ili. 

Offices in Principal U.S. Cities 

In Canada: 103 Church St., Toronto 1, Ontario 


Please send me information on your Copyflex Model 300 


Name 


Tulane University’s School of 
Architecture, one of the finest 
in the country, has a 5-year cur- 
riculum in Architectural Design. 
As a part of the design courses, 
students must periodically 
make tracings that can be repro- 
duced and read easily as prints. 


The Bruning Copyflex 300 re- 
cently installed in the school 
now makes it possible for stu- 
dents to make top quality, black- 
on-white diazotype whiteprints 
in seconds up to 30” wide by 
any length...right in their own 
classrooms! Moreover, the cost 
of prints to students has been 
slashed in half! Why not make 
Tulane’s experience your basis 
for investigating the unique, 
low-cost Model 300 by mailing 
the coupon below. 





Title 





School 





Address 





City... 
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new books 


Automotive Mechanics 


By William H. Crouse. Cloth, 760 pp., 
6% by 9% in., illus., $6.48. McGraw-Hill 
Book Co., Inc., New York 36, N. Y. 

This fourth edition includes improve- 
ment over the integral content and a few 
effective innovations in the presentation 
of the matter that make the book more 
readable for the student as well as more 
teachable 

The most recent information about new 
models has been included; sentences and 
paragraphs that were shortened and clari- 
fied to help the student in the third 
edition have been further clarified and 


simplified. Changes were made at the sug- 
gestion of classroom teachers who use the 
textbook. 

Important points are emphasized by the 
use of a second color throughout the book, 
a factor which also improves the eye ap- 
peal of the text considerably. 

Illustrations are included in the propor- 
tion of about one to a page for all the 
pages (746) treating the subject matter 


Aerospace Dictionary 

By Frank Gaynor. Cloth, 260 pp., 6%4 
by 9% in., $6. Philosophical Library, Inc., 
New York, N. Y. 

This book is fit for Flash Gordon fans 
and scientists alike. It explains all the 
terms and abbreviations used in modern 
scientific space exploration, from Cape 
Canaveral to masnqphere 


AVALABLE NOW! 














AN INDISPENSABLE HANDBOOK 
for planning a new or expanded school laboratory 


Suggested lab layout and complete general specifications for a voltage 
distribution system are included in this valuable new workbook. 

Catalog describes new Power-Flex Control Center and auxiliary 
equipment for supply and distribution of experimental power for use 
in physics, chemistry, science and industrial arts laboratories. Send 
for your copy today. Ask for Publication No. 249. 


THE STANDARD ELECTRIC TIME “agers 


aad fe ined 


a ais ; ‘ 
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It also contains an interesting introduc- 
tion by Werner von Braun pointing out 
the need for space travel. 


Industrial Electricity, Vol. Il 


By Chester L. Dawes. Cloth, 573 pp., 

4 by 9% in., illus., $7.50. McGraw-Hill 
Book Co., Inc., New York, N. Y. 

This third, revised edition of Volume II 
is a textbook intended for courses in some 
tecknical high schools, technical institutes, 
junior colleges, and for college courses for 
nonelectrical engineering students. It is 
suited for those in industry and in the 
Armed Forces who are pursuing self- 
education. 

The book develops in a simple manner 
the principles of alternating currents and 
circuits and applies them to industrial ap- 
plications such as measurements, electrical 
machinery, power transmission, electronics, 
and rectifiers. 

In the third edition terminology, defini- 
tions, and symbols are presented in ac- 
cordance with the latest ASA standards. 
Several chapters have been revised to in- 
clude new developments, and there is an 
additional section entitled “Motor Classifi- 
cation.” Almost all illustrations are en- 
tirelys new, showing the most modern 
equipment and practices. 


Anatomy of Lettering 


By Russell Laker. Cloth, 94 pp., $6.50. 
Viking Press, New York 22, N. Y 

This is a revision of a book, first issued 
in 1946, which has become a favorite text 
among lettering students who want to mas- 
ter the principles of the design of the Latin 
alphabet. The present edition accepts the 
widespread use of san serif alphabets in 
modern advertising and general printing, 
but the author is still in love with the 
classic Roman alphabet and its italic and 
boldface modifications. Later chapters take 
up pen lettering, Old English script letter- 
ing, and modern face style scripts. The 
student who heeds the author’s insistence 
on the mastery of letter construction, right 
spacing, and equal color, should become 
a successful and understanding letterer. 


The Student Planning Book for In- 
dustrial Arts and Vocational Classes 


By Gerald B. Baysinger and G. Harold 
Silvius. Fourth edition, paper, 46 pp., 8% 
by 11 in., illus., 80 cents. D. Van Nostrand 
Co., Inc., Princeton, N. J. 

The use of the student planning book 
will enable the teacher to be more effec- 
tive. No longer occupied with answering 
the procedural questions and repeating 
verbal directions, he can devote more time 
and energy to helping the student at the 
work station through the supervising of 
performance 

The book was developed to facilitate 
planning by the student. He is first shown 
how to approach his work, whether a new 
project or a service or maintenance job. 
He is taught the importance of prior 
planning in an orderly manner. Included 
in this book are plan of work sheets that 
can be used by the student in organizing 
and executing his work. Shop Tables and 
a Tool Index are included. 


Advanced Student Planning Book for 
Industrial Arts and Vocational 
Classes 

By Gerald B. Baysinger and G. Harold 
Silvius. Second edition, paper, 30 pp., 8% 
by 11 in., 56 cents. D.’ Van Nostrand Co., 
Inc., Princeton, N. J. 

Instructions on safe practices in the shop 
for the use of hand and machine tools, are 
included in this advanced edition 
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COVERAGE: 34°x 44° tracings 


“LITTLE PRICE $71.00 ‘Sinici‘iscomusy 
The VEMCO “3300” Drafter with 20” Arms 
has all the balance, precision, stability, 
maneuverability of drafting machines 
selling for twice as much, plus 
VEMCO quality and dependability. 
Simple, automatic indexing in 15° 
intervals. Wide variety of VEMCO 9”, 
12” and 18” Scales available, or use 
your own scales having standard 
chuck plates. Available with 16” 
and 18” arms at additional savings. 
Write for free Catalog DM4. 
V. & E. MANUFACTURING CO. 
766 So. Fair Oaks Avenue 
Pasadena, California 








‘Hou ARMSTRONG Swivel Pad 





—}-* n't come off 


Now ARMsTRONG deep throat 
*“C”’ Clamps have the new 
(Pat. apd. for) ARMSTRONG 
Ball-joint Swivel Pad. This 
“C” Clamp pad, developed by 
ARMSTRONG Engineers, is 
tougher than any on the mar- 
ket. Rigorous testing in our 
own plant first proved this 
fact, and field tests in facto- 
ries throughout the country 
have confirmed our own test 
results. 


| 


preby 


ot AAA 


The lip of the opening in the 
, ARMSTRONG Ball-joint Swivel 
Pad is undercut so that when 
the ball of the screw is in- 
serted, and the lip is perma- 
nently forcéd down, a solid 
steel wall is formed, inside the 
pad cavity, completely encir- 


Call your ARMSTRONG “!*« ‘be bal. 


This wall of steel makes it im- 
Distributor possible for the pad to come 


Your ARMSTRONG Distributor can . 
offer delivery from stock on this off _ re during normal 
*"400- Coster. deep throat, drop- “S¢- In faci, our tests have 


lamp with the new proved that it is virtually im- 


"¢ 
nt Swivel "Pad. He also car- possible to intentionally knock 


ries in stock the other styles of : 
clamps in the ARMSTRONG Line ‘he pad off with a hammer— 
the broadest 


line of drop forged Yet the pad is free to swivel 
through an arc of approxi- 
mately 40°. 


ARMSTRONG BROS. TOOL CO., nicico"eriitivcrs 
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*turn your budget into 
a lifetime investment 


Spe ClTY 

functional... 

flexible 

lifetime quality STEEL 


MULTI-STUDENT 
DRAWING UNITS 


from the famous FLEX-MASTER line 


© ECONOMICAL: 

@ NO MAINTENANCE: last a limetime! 

@ SPACE-SAVING: 3 basic cabinets 
plus desks serve 6 to 12 students 
at each unit. 

EXCLUSIVE STACOR FEATURES: 

® Open working surface 

® Horizontal storage of boards up 
to 20" x 26” plus T-Square, tools, 
other material 

® Drawers have individual locks .. . 
are masterkeyed 

® Heavy gauge steel 

®@ Hard-baked enamel finish in decorator 
colors: Beige, Mist-Green & Gray 

© Permanence 

® Minimum upkeep 

Stretch your budget! Specify STACOR Lifetime Quality 

Stee! Drafting Equipment. Write today for New Com- 


plete Catalog, showing all combinations to meet 
your specific requirements. 


~ hae EQUIPMENT COMPANY 


acturers of lifetime quality equipment for schools, libraries & industry 


277 Emmet Street, Newark 5, N. J., Bigelow 2-6600 



































capsules 


SOLVING A FARM SHOP 
CLEANUP PROBLEM 


Every teacher who teaches units in farm 
(or other type of) machinery should have 
a parts washer. We were tired of the in- 
convenience of fussing with a variety of 
buckets, pans, etc., and associated fire 
hazards. The additional problem of what 
to do with used solvent was always pres- 
ent. Down the floor drain, in the sink, or 
almost out the door were not satisfactory 
answers. At times the dismissal bell might 
ring before proper disposal was made and 
the uncovered containers were left for 
teacher cleanup 

The parts washer in the accompanying 
photograph was our answer. The school 
had recently undertaken an improvement 
project, and we fell heir to a double tub 
galvanized metal sink. The other impor- 
tant parts needed were a 15 gallon barrel, 
a washing machine pump, and a %-h.p 
split-phase, electric motor. A combination 
of standard chrome and galvanized fittings 
drain the commercial solvent from the tubs 


to the storage barrel. We placed a 44-in 
cut-off valve between the outlet on the 
barrel and the pump. This enables us to 
close off the supply of solvent when it is 
necessary to repair the unit, regulate the 
volume of flow, and/or drain the pump. 

A piece of black 34-in. plastic hose car- 
ries the solvent from the pump up behind 
the parts washer to a %4-in. pipe to which 
the faucets are connected. Since the photo- 
graph was taken, we have attached two 2-ft 
lengths of clear plastic hose to the faucets 
to help prevent excessive splashing of the 
solvent, as well as giving a means of di- 
recting the flow on the parts. A milking 
machine hose works very well. 

This parts washer is as fireproof as any 
that you might purchase. Steel construc- 
tion is used throughout, the sink can be 
stoppered, and the electric motor is con- 
trolled by a plastic switch (see photo, 
lower left). Additional safety features are 
the use of a safe solvent and a fire ex- 
tinguisher 

This parts washer has worked very 
well for us. It has solved the problems 
mentioned earlier in this article. In addi- 
tion, it has several advantages over the 
commercial product, other than that of 
cost. Several students can use it at the 
same time, and it has drainboards as well 

If you decide to build your own parts 
washer, we would like to suggest one thing 
that will save you a lot of grief, dis- 
couragement, time, and added expense 
That thing is to avoid the use of rubber 
in any part of your washer, especially in 
the pump. 


Allan L. Utech 

Vocational Agriculture Instructor 
Community Unit Schools 
ie i. 


WELDING AID 


How often have you wished for some 
thing to hold a part in place while you 
weld? A search through your attic, base 
ment, or garage might uncover some items 
useful in your school shop. This article 
was once a desk lamp used many years 
ago, today it acts as an extra hand for a 
welding student. Simply weld a small vise- 


grip plier or C clamp to the lamp neck; 
in this case a small coil clamp made of 
'4-in. mild steel rod was made for the 
job. The knuckle joints provide excellent 
adjustment features that enable a welder 
to hold the work in any position. There 
is always a need for a fixture of this kind 
in every welding shop. An accompanying 
photo reveals one of the many ways we 
use it in our school shop. 

If an old desk lamp cannot be found, a 
similar fixture might be constructed. Some 
students might like to make it for a shop 
project and keep it for their own personal 
use, 


Andy Maggio 
Metals Instructor 


Niles Township High School 
Skokie, Ill. 





TAKE IT 10 THE JOB.. 
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KALAMOBILE 


band saw that’s 
truly 


portable — 


handier than ever! 


NEW FIRE-SAFE 
materials in 


low price! 





Here’s the popular Kalamazoo Model 
610 metal-cutting band saw on the 
handiest chassis you ever saw. Pro- 
vides greatly increased portability 
with its rubber-tired 12-inch wheels 
and telescoping handles. One man 
shifts the 610 from job to job with 





Kalamobile chassis MGA 
fits all 610 models. 


610-D without coolant 


attachment. 


610-W with coolant 


attachment. 


ACCEPT NO 





ease. Capacity 6” Rounds—10” Flat. 


MACHINE TOOL DIVISION 


Kalamazoo TANK and SILO CO. 


1160 Harrison St., 


(For more information from advertisers, vse the postcard on page 75) 


Kalamazoo, Mich. 


SUBSTITUTES! 


CALL YOUR 








SPRAY-ON 
FIRE-SAFE 





finds cracks 
quick 


Spray-on cleaner-dye remover — removes 

grease, dirt, foreign matter—wipe off excess with cloth 

Spray-on penetrant — ollow short time for pen- 

etration—wipe off eacess with cloth. 

Spray-on developer— inspect. Crocks, pores, 

defects open to surface appeor as red lines in white 

developer area. That's all there is to it! 

all ials ore lable in Fire-Safe new formulas, 
in spray cons or in bulk vp to 55 gollon drums. 


COMPLETE SK-3 KIT 


00 Everything you need in handy, 
$ rugged steel corrying case 

2 spray cans Penetrant, 2 sproy 
cons Developer, 4 spray cons 
Cleaner-Dye Remover, instruc- 
cleaning cloth, 





U.S.A. only 
F.0.8. our plant tion book, 
Chicago, Ill. wire brush. 


ergs 


bd 





MAGNAFLUX CORPORAT! 
7341 W. Ainstie Ave., cuteane 31, Ulinois 


O Please send me SK-3 kits at $36.00 
each, F.0.B. Magnafiux plant Chicago. 
© Send FREE bulletin only. includes low 
Spotcheck material prices in bulk. 
Nome Title 
Cc ad 
Addre 
City 
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FILE COMBINATION SAWS 


Aulomalially with the 


NEW MODEL 
; 200 
FOLEY 
Automatic 


SAW FILER 
Keep school saws 


ing students in cor- 
rect care and 
maintenance. 


@ Comsrnation Saws 
@ CrosscuT CIRCULAR 
Saws 
@ Banp Saws 
@ Hanno 
Saws 


VF) 

This is the First and ONLY machine which files com- 
bination rip-and-crosscut circular saws; also crosscut 
circular saws, band saws and all types of hand saws. 

The exclusive Foley principle of jointing the saw 
as it is filed, keeps teeth uniform in size, shape and 
spacing; keeps circular saws perfectly round, usually 
doubles saw life. 

30-Day Triel Offer. You may try the new 
Model 200 Foley Saw Filer in your school shop 
for 30 days. Write for literature and details of 
30-day trial offer. 


3318 N. E. Sth Street 
FOLEY MFG. CO. Winneapoiis 18, Minn. 








The most complete catalog of craft and 
woodworking supplies. 


With the introduction of this new, 100 page, double 
size catalog, we bring you a single source for all 
your shop and craft materials. In this most complete 
catalog you'll find sections on woodworking supplies, 
plastics, hobby tools, metal craft, leather craft, 
plans and books, ceramics, upholstery supplies, lamp 
parts and mosaic tile —this last section in true 
color, 

You still get the same fast service and low 
prices. Order your catalog today — they’re FREE 
to schools and instructors, 


MINNESOTA WOODWORKERS SUPPLY CO. 


1713 Oison Highway 


Minneapolis 5, Minn. 














CASE 


a 
compeatar PARTS, 
MACHINERY, ETC. 


with 


g KASENIT 


Easy To Use 
Needs No Special 
Equipment 














, * NON-Poisonous 
* NON-Explosive * NON-Inflammable 
ORDER DIRECT OR 
THROUGH YOUR MILL SUPPLIER 
in 1, 5, 10, 25, 50 and 
100 LB. CONTAINERS 
SPECIAL OFFER 
1-lb. Can $3.00 Postpaid 


Mail your order now and receive complete ‘‘How 
to Use’’ Instructions. Free Folder on Request. 














MONEY BACK GUARANTEED 
KASENIT co (EST. 1912) 16 King St. 
@® Mahwah, N. J. 
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-Craftsma n’s 


_ New Catalog 


FREE 


to Instructors 


Fine Domestic 

and Imported 

POWER TOOLS, HARDWARE, KITS 
WORKSHOP SUPPLIES, EQUIPMENT 


e 132 PAGES... many in sind 

2 of RAPAGES... many in ¢ : 1961 Edition—New Lines—Low Prices 
project ideas. INSTRUCTORS! Just mail coupon for your 

o Embossed mouldings, § FREE COPY (25c to students, refundable with 
curved ornaments, and § frst order) of our giant new 1961 woodworking 
a vlywoods and 4 catalog. We are America’s largest source of fine 

y Complete lines of arch- ° domestic and rare imported woods for projects. 
ery and upholstering ° : Also bandings, veneers, inlays. .. all shown in full 
supplies. color. See newest tools, equipment and hard-to- 

w New! Blanks for baseball : find cabinet hardware. Rush your request today! 


bats,snowskis,complete $ as | 
water ski kit. o 
water alti Mit. Swinn 2 CRAFTSMAN WOOD SERVICE CO., Dept. F-11 
Music Movements, Hi-Fi @ 2729 S. Mary Street, Chicago 8, 111. 
$ Send new CRAFTSMAN WOODWORKLER'’S 
- ¥ New wood grain Plastic . CATALOG—FREE (enclose 25c if student, re- 
* 
a 





Cabinet Woods. 
legs—all sizes! . 
e 2 v Same dee shipment .’. . fundable with your first order). 
guaranteed satisfaction. » 
: renee © 


CRAFTSMAN WOOD 
SERVICE CO. 


Chicago 8. lilinois 
2729 S. Mary St., Dept. F-11 7 
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CRAFTSMEN SHORTAGE 


(Concluded from page 19) 


More Co-operation Needed 
Increasing the supply of skilled 
craftsmen is a crucial problem which 
must be attacked at national, state, | 
and local levels. Much has been done | 
at the national level to bring about 
better co-ordination of effort on the 
part of the Bureau of Apprentice- | 
ship and Training and the U. S. | 
Office of Education. Much remains | 
to be done, especially at the local A CLAMP FOR EVERY PURPOSE 
level. This calls for the active par- A SIZE FOR EVERY JOB 
ticipation of labor and management | 
representatives working as advisory | 
committees with school personnel and 
BAT representatives. Local needs 
must be identified and programs es- 
tablished for the promotion and re- 


NOILV¥OIDZOG Jiuevd 


ONILNINd HOO18 WNSBIONI 


ANVdWOSD ONIHSINENd 


Ssoliisvid 


PRO-TECTO-HED CHISELS & 
PUNCHES 
(Patented) 
Stop Mushrooming 
For GREATER SAFETY 
For LONGER LIFE 


Complete Range of 
Patterns and Sizes 


ONIGNIG NOOoOS 
ONILAVUG * ONINYOMAOCOM * SIINOYLISIS * HYUOMIVISBW © ALIDINLOSIS © SLUV DIHdvVUO 


THE CINCINNATI TOOL CO. 
Waverly & Main Cincinnati 12, Ohic 


Silsroud * AHdVUDOCLOHd * ONIAVEM « 


‘S}OSIGnNS GL eSey} UO siqejIeAe sue SHOOG siYuBiuUyoWw 


Teach 
utelet-taame a Aelele! 
Finishing 


dale Zelnalelok 


SQOQOHLIEW 
ONIABUVYS GOOM « 


cruitment of young people to enter 

both public vocational courses and itis 

apprenticeship programs. In many 

places expanded and new facilities SEA Ves LL 

must be provided for in-school prep- 

aration. Additional training oppor- 

tunities must be made available in 21°01 G 3 

industry. 
Vocational school personnel must hn Wii Finish the 

recognize their special responsibilities 

for bringing this urgent need to the 

attention of labor, management, and | 

others who can lend assistance. Exist- 

ing advisory committees should be 

alerted to the problem, and, where 

needed, new committees formed with 


wet a wen of wer Fe SPECIAL OFFER 

e development oO our s ui See ‘eck heres 

work force is . . . not just something Senibediits Wrote Weod Finish- 

for the future. . . . It is the future ing Manual is free on request. 
. the future of our industrial op- Additional student copies sent 

erations, and thus largely the future free with your order of materials. 


of our nation and our people.”’ 4 
GENERAL FINISHES 
"From an address by C. L. Cornell, Electrical 
Coordinator, the Ingalls Shipbuilding Corporation, SALES relate! SERVICE ‘@) 
Pascagonia, Mississippi, at the Southern Regional BA he cosh wy 
T & I Conference, April 1957 
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NEWS 


(Concluded from page 10) 


master course in electronics The 
Cleveland Institute of Electronics is offer- 
ing a new master’s course in electronics for 
established technicians. Developed over a 
two-year period, the course is intended for 
men with a sound foundation in electronic 
fundamentals who want more specialized 
knowledge to keep pace with the expanding 
technical developments in industrial elec- 
tronics and radio and television. The Insti- 
tute reports a climbing demand by inuustry 
for trained electronic technicians. Average 
starting rates are about $5000 a year for 
jobs that are in plentiful supply. 


UM conference = The University of 
Michigan has released the 1960-¢1 schedule 
of conferences and institutes for teachers of 
vocational education and practical arts sub- 
jects. University units involved are tk: 
Extension Service; Department of Wood 
Technology in the School of Natural Re 
sources; the Departments of Engineeriny 
Graphics and mechanical Engineering in the 
College of Engineering; the University 
School and the Department of Vocaticnal 
Education and Practical Arts in the School 
of Education. Conferences are: for teachers 
of Woodwork, Nov. 19, 1960; of General 
Shop, Feb. 25, 1961; of Auto Mechanics 
and Driver Education, Mar. 18, 1961; and 
Drafting and Machine Shop, Mar. 25, 1961 
Additional information may be obtained 
from Dr. Ralph C. Wenrich, chairman, 
department of vocational education and 
practical arts, University of Michigan, Ann 
Arbor 


you... 


Complete Electronic Teaching Programs and Training | 
Devices for All Levels of Learning 


surveying the 








> In the recent debate on political 


issues, Senator Kennedy said he 
supported federal aid for educa- 
tion to be given to the states for 
classroom construction and/or 
teachers salaries as the states saw 
fit, while Vice-President Nixon, 
who agreed that “we need more 
pay for teachers,” suggested the 
way to this would be to support 
legislation for school construction 
by way of funds for debt service. 
Mr. Nixon also urged grants for 
aid to vocational education, li- 
braries, adult education, and 
schools for the handicapped. 


American Education Week will be 
observed November 6-12. Pres- 
ident Eisenhower, in his pro- 
clamation, urged parents to study 
the programs of the schools and 
to demonstrate their support of 
dedicated teachers. 


The integration picture in the 
Fall of 1960 reveals that the U. S 
Supreme Court has moved to 
step up desegregation in Houston, 
Tex., New Orleans, La., and Ro- 
anoke, Va. In New York, N. Y., 
the board has announced a policy 
that will no longer regard neigh- 
borhood barriers to pupils seek- 
ing admittance to schools on the 
part of Negro and Puerto Rican 
students. 


school scene 








Can Now Teach Electronics 
More Effectively and 
in Less Time... 


government machinery to dis- 


trict school The Staples, Minn., Area 
Vocational School opened Sept. 12 as the 
only school district plant in the nation 
utilizing Defense Department-donated ma- 
chinery and tools. The first of 62 machines 
so released under a new phase of the 
National Equipment and Reserve Program 
will make the Staples Vocational Machine 
Shop the largest and most thoroughly 
equipped in the United States. The value 
of the machinery delivered to Staples — 
one of three schools in the country se- 
lected for the new program and the first 
in operation — is estimated at almost two 
thirds of a million dollars. 


graphic arts scholarships infor- 
mation on the 1960-61 Printing and Pub- 
lishing Industry National Scholarship Pro- 
gram is available from the sponsoring 
National Scholarship Trust Fund, Educa- 
tion Council of the Graphic Arts Industry, 
Inc., 5728 Connecticut Ave., N.W., Wash- 
ington 15, D. C. The annual program is 
intended for high school seniors and grad- 
uates “interested in management and sci- 
entific, engineering, and teaching careers in 
the printing and publishing industry.” 


fall conference The Eighth Annual 
Ball State Industrial Arts Conference con- 
venes at Ball State Teachers College on 
November 12. The principle speaker will 
be Dr. Delmar W. Olson, Kent State Uni- 
versity, who will discuss the conference 
theme, “Improving Design in Industrial 
Arts.” 





24 pages of special HAND TOOLS for AUTO 
MECHANICS. (Valve, Ignition, Piston Ring, Brake 
and Door Handle Tools, plus Pliers, Wrenches, others.) 


Fully illus. Ideal classroom manual. Write today. 


High School, Technical School, and University 


One of 200 K-D Tools 


* Fifty-one Textboc =: 
that make hard jobs 


* Audio-visual Matr 

* Demonstration E¢uipme<nt easy .. . Universal, Ro- 
* Student Laboratory tquipment eng —— _— 
* Student Laboratory Manu..'s 


Send for complete information 


TEACHING AIDS INCORPORATED ° 


ORNIA 


K-D MFG. CO., LANCASTER, PA. 


BOX 
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equipment 


heavy-duty vacuum cleaners 


From Black & Decker Mig. Company, the 
enlarged line of industrial, commercial, and 
automotive vacuum cleaners. Nine sep- 
arate and distinct vacuum cleaner units, 
offering combinations of motor capacities, 
tank capacities, tank materials, and ac 
cessory assortments for wet cleaning, dry 


Black & Decker Vacuum Cleaners 


cleaning, wet and dry cleaning, furnace 
cleaning and all varieties of special clean- 
ing operations. No. 25 is the newest and 
smallest basic unit with ‘4 bushel capacity 
and great mobility, to stand, slide, hang 
on wall or post, or carry on operator’s 
back; the No. 55 unit built to fit any 
standard 55-gal. drum for wet or dry 
cleaning and can be equipped with a drum 
dolly for complete mobility; No. 35 the 
“whisper quiet” cleaner with steel tank 
and ample capacity for office, hotel, motel, 
and institutional work, also good for fur- 
nace cleaning crews or automobile wash 
racks; the No. 65 available in four tank 
variations — steel or stainless steel in 8- 
or 13-gal. capacity ; and the No. 95 Heavy- 
Duty the “workhorse” of the Black & 
Decker Cleaner “9.” Many new design 
features incorporated in the “9 in the Line” 
cleaners 

(For further details encircle index code O09 1h) 


new 17-in. drill press From 
Delta Power Tool Division, Rockwell 
Manutacturing Company, improved preci 
sion and operating safety features found in 
a low priced 17-in., drilling machine for 
the school shop. Available in a variety of 
models, the new tool is suitable for both 


Delta 17-inch Drill Press 


wood and metalworking, and has a nominal 
capacity of 5¢-in. diameter holes in steel, 
%4-in. in cast iron. It is the first drill press 
to provide an internal depth stop with long 
spindle travel — five inches. This internal 
stop mechanism provides positive control 
of pinion shaft rotation and eliminates 
need for the conventional external stop 
rod with hard-to-adjust stop nuts. It also 
eliminates quill deflection at the bottom of 
the stroke. The internal stop mechanism 
is easily set with one hand in seconds, con- 
sistently repeats to the same depth and 
stays locked. The depth-gauge can be set 
from zero, regardless of height of the work, 
giving a direct reading as the drill pene- 
trates. Many other outstanding features are 
incorporated. The tool is available in hand 
or power feed models. 

(For further details encircle index code 0902) 


steel tape rule From Stanley Tools, 
a new type of steel tape rule — Life Guard 
yellow blade, clad in Mylar — makes pos- 
sible superior legibility that lasts. Labora 
tory tests point to the high resistance of 
this blade to abrasion. Mylar is the Du 
Pont trademark for its polyester film. The 
film completely covers both sides of the 
blade causing it to be unaffected by most 
solvents, alkalies, and acids. This property 
will prove of real value to tape rule users, 


Life Guard Steel Tape Rule 


painters, mechanics, technicians, mainte- 
nance men, builders, and homeowners. This 
newly developed rule has black-on-yellow 
blade markings, and is offered in 6-, 8-, 10-, 
and 12-ft. lengths with half-inch width 
blades, and the 344 inch width in 10- and 
12-ft. lengths to provide the greatest rigidity 
for extended measuring. Available in newly 
styled cases, other features include a Tru- 
Reading mouth, a Tru-Zero hook, foot and 
inch markings, and stud markings. 

Another line of Puli-Push white blade 
tape rules with superior blade action in 
newly styled cases is also announced by 
Stanley. 

New “Fits-All” Mylar replacement blades 
for Stanley and other tape rules are also 
ready for market 
(For further details encircle index code 0903) 


grinding wheel dresser From 
Desmond-Stephan Mfg. Company, a new 
grinding wheel dresser to restore the shape 
and grinding action of worn, loaded and 
out of shape abrasive mounted points 
Weighing only 2% lb., the dresser base 
3 by 3% in., permits bolting or screwing 
to bench. The revolving mounted point is 
held against the thin gauge star type cutters 
for a few seconds until the original shape 
of the mounted point is restored. In the 


Grinding Wheel Dresser 


photograph, the worn and out of shape 
mounted points at the top have been 
dressed to their original shape as shown 
at the bottom. 

(For further details encircle index code 0904) 


power paper cutter) From The 
Challenge Machinery Company, a new 
30%-in. Power Paper Cutter of particular 
interest to schools with advanced graphic 
arts courses or vocational training in print- 
ing. This Challenge Champion, Model 
305MB handles piles of paper up to 30% 


Power Paper Cutter 


inches wide and 3% inches deep, and has 
outstanding operating features as two-hand, 
push-button operated safety controls, foot- 
controlled power clamping, and other op- 
erating features of larger shop equipment 
(For further details encircle index code 0905) 


combination belt and disk 


sanders From Shopmaster, Div. En- 
ergy Manufacturing Company, two Com- 


Combination Belt and Disk Sanders 
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HAVE YOU EXAMINED 


The Latest Offerings in 
Industrial Education Texts? 


WELDING 
Skills and Practices 
by Giachino-Weeks-Brune 


This text has been developed to teach 
specific welding skills and to acquaint 
the students with the various welding 
processes 


280 pages. 381 illus. $4.95 


MANUFACTURING 
in the SCHOOL SHOP 
by Haws-Schaefer 


rhis unit familiarizes the student with 
modern production line techniques 
through the manufacture of an actual 
product. There are seven sections, each 
stimulating thought on a specific phase 
of manufacturing 


72 pages. 35 illus. $1.10 
Send for On-Approval Copies 
AMERICAN 
TECHNICAL SOCIETY 


Dept. W406B 848 E. 58th St. 
Chicago 37, Illinois 











Now? SAW SAFELY 
— AND SEE! 


Eliminate All Saw 
Hozerds With Brett-Guard 
the new visual sofety tool 


tor oll circular sows 
NEW! A versatile combination visual circu 
lar saw guard and saw fixture—uniting the 
in precision-designed tools for 

cient guiding with the maximum n 

‘ Safe guarding—has recently been in 
troduced and marketed by the Brett-Guard 
Company to prevent saw injuries. This See 
Through Saw Guard made of 4% in. thick 
transparent plastic protects users of table 
Saws during all operations. The wique 
safety device may be locked in a variety of 
operating positions to prevent phys cal con 
tact with the Biade and eliminate ft ‘ng 
chips. Simple to set up econorn.cal 
for both large and small jobs so safe 
that it's being used in vocationai schools for 
the blind made of transparent PLEX! 
GLAS that lets you see what ou saw 
fully adjustable for all hose impossibie-to 
guard cuts fitting all circular tebie-type 
rip” saws for 6” to 22” biades pro 
tects operators where no other saw guard 
will function! 
SHOP TESTED APPROVED BY SAFETY ENG! 
— AND GOVERNMENT AGENCIES NATION 
wi 


* PREE 30 DAY TRIAL! Send blade 
diameter and make of power saws 


* 16MM NEW SAW SAFETY-EDUCATION 
DEMONSTRATION SOUND FILM! 
Aveoilable free loan 


WRITE TODAY FOR DETALS 
PATENTED. MADE EXCLUSIVELY AY 


BRETT-GUARD CORP. 


N 
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bination Belt and Disk Sanders for wood, 
metal, and plastics, both of heavy cast 
construction with self- lubricating bearings 
and adjustable to enher horizontal or 
vertical belt positions. The SR-5600 has 
a 4-in. belt and 5-in. disk, and the SR- 
1000 offers a 6-in. belt and 10-in. disk, 
and comes equipped with a heavy cast 
table that tilts to 45 deg., and may be used 
either with the belt or with the disk. Ex- 
posed cylinder end permits sanding curved 
and other irregular shapes. 

(For further details encircle index code 0906) 


new series of mechanics vises 


From Milwaukee Tool & Equipment Com- 
pany, the new mechanics vises are rug- 
gedly designed, machined, and assembled 
like machinist vises. Features include mod- 


Mechanics Vise 


ern, rugged design; full 160-deg. swivel; 
protected factory-lubricated screw; hard- 
ened serrated tvol steel replaceable jaws; 
tough, iron-fisted malleable iron casting; 
available in three sizes— model 865 will 
offer 5-in. jaw width; model 864, 4-in.; 
and model 863 offers 3% in. jaw width 
Vises are designed for use in service sta- 
tions, garages, repair centers, and for the 
homeowner 

(For further details encircle index code 0907) 


sheet metal machines — 


American Pullmax Co., the new model, P-2, 
small-size machine, compact, yet has the 
54o-in. capacity of the large machine, and 
is capable of doing all 12 standard Pull- 
max operations, The P-2 is welded box 


Model P-2 Sheet Metal Machine 


frame construction with mechanisin op- 
erating in an oil bath. It will do straight, 
circle, irregular, inside and slot cutting, as 
well as beading, edge bending, dishing, 
flanging, joggling and louver “cutting. 
Many sheet metal projects can be done 
on this machine. Literature and a 16mm. 


(Continued on next page) 


ALLIED BEST BUYS 


for TAPE RECORDING and 
ELECTRONIC TRAINING 


Supreme Value KNIGHT® 2-Speed 
Dual-Track Tape Recorder 


ONLY Exceptional combination of sound 
fidelity and rugged dependability. 

$8695 Features: fingertip-selected speeds 
3% and 7% ips; 6-watt amplifier; 

$S down separate tone and volume controls; 
built-in 5” woofer and 4” tweeter 

with electrical crossover; extra jack 

permits playback through an external speaker; 
recording level indicator; fast wind and rewind 
(with rewind lock-in); single-lever control for 
"*Play-Idle-Record”’ functions; tape guide 
gost for proper tape alignment. Compact—19 
b. carrying weight. Complete with mike, full 


7” take- 
up reel. U.S. made; unbeatable value. 
35 DU 710. $5.00 Down. Net $86.95 
See Our Catalog for Additional Recorder Buys 


7” reel of premium recording tape a 





1G SAVINGS 
provide up-t 


e can supp’ 


for Bulletin I- 


ALLIED knight-kits’ 


Best for Training in Electronics 


» 12-in-One 
Electronic 
Lab Kit 
only 


$4495 


Best, broad-coverage 

electronics teaching eid 

available. Includes i2 
circuit projects, each demonstratin:: basic 
electronic applications. Comp its. once 
mounted, remain in place and last indeti- 
nitely; select any of 12 circuits by w * 8 
changing jumper wires. Includes tubc, | 
photocell, mike, hardware, solder, wire 
and detailed instructions. 
83 Y 272. 12-in-1 Kit. Only. . $14.95 


s at B 
LANGUAGE LABS at E 


ou a way 





1961 ALL/ED CATALOG 


444-page buying guide te 

everything in electronics for 

your school: Knight-Kits for 
instruments; 


ALLIED RADIO 
OT ee ee ee —- 
| ALLIED RADIO, Dept. 194-L 
| 100 N. Western Ave., Chicago 30, til. 

Ship the following: [1] 35 DU 710. [) 83 Y 27% 

0 Send FREE 1961 Allied Catalog 

0 Send Language Training Bulletin 1-306) 





Address. 
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AMERICAN TECH 


Complete and Thorough 
Coverage in One Volume 


BUILDING 
with 
STEEL 


by Don A. Halperin 

Registered Architect 

Associate Professor in Building 
Construction, University of Florida 


This authoritative NEW text covers, in 
one volume, all phases of steel con 
struction. Proceeds from initial design 
through shop fabrication, including de- 
tailing and erection procedures of 
both structural and prefabricated com 
pon nts 

This work is based on the most widely 
accepted practices used in industry to 
day. Contains valuable specifications, 
tables and other information necessary 
to the design, fabrication, and erection 
of structural steel for buildings 


Send for an On-Approval Copy 
AMERICAN TECHNICAL SOCIETY 


Dept. W406A 848 E. 58th Street 
Chicago 37, Illinois 








POP OUT 


Makes difficult molds easy to 

pour. Several hundred pourings. 

$1.00 per pkg. 

SEELEY’S CERAMIC SERVICE 
7-9 River St. Oneonta, N. Y. 











Importers of top quality 


CARVING TOOLS 


GRAVERS 
for 
wood 
BLOCKS 


This set of 6 gravers, consists of 2 round 
No. 3 & No. 10, 2 flat No. 2 & No. 10 
Lozenge No. 3 knife. Tools are slightly 
bent for clearance of hand to make it 
easier to work. Top Quality Steel. Blades 
will keep sharp, keen edge and give a life 


time of service Complete Set, $5.00 


ORDER TODAY OR WRITE FOR FREE 12 PAGE 
FOLDER ON WOOD CARVING TOOLS. 


Yj FRANK MITTERMEIER 


ie 


(For more information from advertisers, use the postcard on page 75) 
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(Continued from previous page) 


sound film on the operation of Pullmax 
machines is available by writing. 
(For further details encircle index code 0908) 


low-cost method of setting 


anchors From Skil Corporation, a unique 
flat-tip carbide bit that provides the fast- 
est, lowest cost method of setting anchors 
and expansion shields with an electric ham- 
mer. This new bit drills holes with virtually 
flat (160 deg.) bottoms for secure setting 
of any self-drilling anchors and expansion 
shields. The new method consists of drilling 
holes to a pre-set depth with Skil flat-tip 
carbide bits mounted in the Model 726 
Roto-Hammer, and is four times faster 
than the conventional method and about 
one-third as costly. The flat-tip bit has 
unusually long life because of special al- 
loy steel shank and high quality carbide 
tip. Four sizes of bits, all eight inches long, 
are available for drilling holes for anchor 
with bolt sizes % in., %g in., %& in., and 
Y% in. Available now from Skil distributors. 
(For further details encircle index code 0909) 


furniture legs From Wilkenson Manu- 


facturing Company, the first three legs of 
its new line now available. The WMB 
Series (illcstrated) are made of white metal 
and electroplated by Wilkenson in a vari- 
ety of finishes. Standard finishes include 


WAMB Series of Furniture Legs 


Satin Brass, Satin Pewter, Satin Copper, 
and Satin Chrome, produced with a high 
polish if desired. Special finishes wili be 
supplied according to specifications. The 
WMB Series consists of WMB 2100, an 
octagonal white mietal leg 6 in. high with 
a standard 4% or “%g¢-in. stud; the WMB 
2101, 7 in. high with six sides; and the 
WMB 2102, a four-sided \eg with beveled 
corners, flange molded in one piece with 
leg. It stands 6 in. high. Wilkenson finishes 
are electroplated (sprayed, on request) and 
last indefinitely without chipping, staining, 
or tarnishing under most climatic condi 
tions. For hot humid areas, aluminum is 
recommended. 


(For further details encircle index code 0910) 


glue and floor grip From The 
Borden Chemical Company, Elmer’s Epoxy 
Glue and Elmer’s Fioor Grip, the glue 
available in. a two-part kit consisting of 
resin and hardener, each in metal squeeze 
tubes on a blister card, including applica- 
tion instructions, a strong, clear, water- 
proof adhesive for a wide range of uses; 
and the floor grip—a synthetic latex rug 








WOODSHOP INSTRUCTORS 
Have you heard about 


Magna-Set 7 


the magnetic 
Jointer and Planer 
knife-setter that is 
rapidly outmoding 
and replacing the old, 
mechanically inaccu- 


The necessity of tapping, 
prying and re-adjusting 
is entirely eliminated! 
Thousands now in use! 
Write for complete in- 
formation and name of 
your nearest distributor 


MAGNA-SET COMPANY Dept IA 


632 NEW HAVEN AVE., MILFORD, CONN. 


U.S. PAT. NO. 
2,569,865 











KNOCKDOWN CEDAR and VENEER CHESTS 
and AROMATIC RED CEDAR LUMBER 


x SEE 





BEDFORD LUMBER CO., INC. 
SHELBYVILLE, TENN. 


SCHOOL SHOP LUMBER 


KILN-DRIED, SOFT-TEXTURED 
APPALACHIAN HARDWOODS 


MILLE EDUCATIONAL 


LLU a sweviite. N.C. 














LOOMS, Table and Foot 


REED, RAPHIA 
HANDICRAFT SUPPLIES 


SEND FOR CATALOG 
J. L. HAMMETT CO., CAMBRIDGE, MASS. 





FOR THE SCHOOL SHOP 


BENCHES 
CERAMIC SUPPLIES 
DRAWING & DRAFTING SUPPLIES 
ELECTRICAL SUPPLIES 
FINISHING MATERIALS 
HAND TOOLS 
HARDWARE 
LEATHERWORKING SUPPLIES 
MACHINE TOOLS 
METALCRAFT TOOLS 
sete ry TOOLS 


METALS 
PORTABLE ELECTRIC TOOLS 
PRECISION TOOLS 
SHEET METAL EQUIPMENT 
WELDING EQUIPMENT 


PATTERSON * BROTHERS 
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backing compound for applications to 
backs of throw and scatter rugs to avoid 
slipping and skidding. The product is 
packaged in 4 oz. and 8 oz. polyethylene 
squeeze bottles, and incorporates new 1-in 
neck mounted spreader applicators for both 
sizes. Also recommended as a_ nonslip 
coating under ashtrays, mats, telephones, 
and book ends, it withstands frequent 
washings, and is harmless to fabrics, floors, 
and woodwork 


(For further details encircle index code 0911) 


stereo changer/player 5... bie. 


tronic Instrument Co., Inc., model 1007 
stereo changer and player with twin stylus 
stereo cartridge. This 4-speed precision au- 
tomatic record changer for 10 records and 
automatic and manual singie-record player 
has: dual RC magnetic input adapter for 
ultra-smooth response; cartridge easily 
snapped in and out of tonearm with in 


New Stereo Changer Player 


stantly replaceable twin stylus (factory 
preadjusted stylus force of 4% grams for 
low record wear without groove flutter 
distortion occurring universally at lower 
forces). Smooth, low distortion, stereo 
crystal cartridge (absolutely moisture 
proof) has been designed integrally with 
the tone arm to eliminate mid-range res 
onances 

(For further details encircle index code 0912) 


combination saw blades From 
Skil Corporation, a low cost hard tooth 
combination saw blade with specially hard 
ened teeth. Entire blade thickness is hard 
ened, and the blade’s protective black finish 
minimizes rust, the cutting edge is ideal 
for tempered laminates, exterior plywoods. 
and other materials that dull regular blades 
rapidly. Hard tooth combination saw blades 
with diamond arbors are available in 6%, 
744, and 8'%-in. sizes for Skilsaw models 
Round arbor hard tooth blades for other 
makes of portable and table saws are avail- 
able in sizes from 4% to 8% in. Round 
arbor sizes are % in., for 4% in., 5 in., 
and 5% in, diameter blades, and %-in. 
for blades of 6%, 714, and 8% in. diameter. 
The 4%-in. blade is a novelty tooth com- 
bination type and the 5%4-in. blade is a 
chisel tooth combination blade. Both have 
the hard tooth feature 


(Fer further details encircle index code 0913) 


knight-kit model transceiver kit 
From Allied Radio Corporation the new 
Knight-Kit Model C-11 Citizens Band 
Transceiver Kit, for two-way communica 
tions use. Consisting of a super-regenera- 
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Knight-Kit Model Transceiver Kit 


tive receiver and 5-watt transmitter com- 
bined into a single unit, the C-1l 
transceiver has a variety of uses. For sta- 
tionary or mobile applications, it can be 
installed on desks, in a car, or even in a 
boat. Designed to provide short-distance 
two-way communication on the 11-meter 
Class D Citizens Band, operation of the 
C-11 requires a license readily obtainable 
from the FCC without an examination. 
Measuring 6 by 10 by 8 in., it is supplied 
with one crystal (preference of crystal for 
any one of the 23 frequency channels 
tuneable by the receiver section may be 
specified by the buyer), microphone, all 
parts, wire, and solder 

(For further details encircle index code 0914) 


scro!l bender From Hossfeld Manu- 
facturing Company, a new hand-operated 
scro}l | »nder designed to be held in a bench 
vise. A sturdy iron frame, pin and roller 
allov’ the operator to bend metal man- 


Hossfeld Scroll Bender 


with little effort. No other tools are 
needed. The set includes three dies for 
forming 2%-in., 4-in., 5-in., 6%-in., and 
8-in. diameter scrolls. All three dies can 
also be used in the standard Hossfeld 
benders. 


(For further details encircle index code 0915) 


ually 


new line of C-clamps = From 
Wilton Tool Manufacturing Company, Inc., 
full-closing C Clamps in sizes up to 12 
inches, six clamps in the series with ca- 
pacities ranging from 0-3 inches in the 
smallest clamp, to O-12 inches in the 
largest. Minimum proof test varies from 
2000 pounds to 4200 pounds. With frames 
of top grade malleable iron and the Acme 
thread screws, all sizes have the exclusive 
Perma-Pad, the swivel guaranteed by Wil- 
ton never to come off 

(For further details encircle index code 0916) 


(Continued on next page) 
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Automotive Instructors ! 


YOUR STUDENTS LEARN 
FASTER WITH MOTOR’s 


Giant Illustrated 
Guide to 
Auto Repair 


Step-by-Step Directions, 
Large Show-How Pictures 
Simplify Every Procedure 


M CTOR's Manual, the “Aut: 
‘ Repair Man's Bible,” puts 
everything your students need 
to know about auto repairs at 
their fingertips. It shows them 
how to spot troubles in a jiffy, 
where to start a job, which 
tools to use, what to do and 
how to do any puickly, 
easily, right the first time. 


Makes Everything So Clear 
Your Students Can't Go Wrong 

They get the “‘meat” from 
hundreds of cial Factory 
Manuals and service bulletins 

condensed into simple step- 
by-step directions and large, 
show-how pictures that any- 
one can understand. MO- 
TOR’s Manual simplifies your 
job of teaching students to 
fix engines, transmissions, 
suspensions, ignitions, fuel 
umps, steering gears, 
rakes, generators, axles, 
etc. — almost every part 
of every car built since 
1953! 


Over 3 Million Copies Sold 


Over 1,000 double-size 
pages. 2,850 How-To pic- 
tures. 30,900 ifica- 
tions, 225,000 repa.r facts. 
1°5 quick-check charts. 
Giant TROUBLESHOOT- 
ER section. loreign car 
tune-up data. Plies mu 
more. Over 3 MILLION 
copies airvcady sold! (sec 
by Armed Forces, mechan- 
ics and hundreds of schools. 


Double Offer for 
Teachars On! 

1, Try Manual {or full 
week FREE in your own 
classes. If you keep it... e 

. take the 25% special | MOTOR's Auto En- 
school discount off reg. gines & Electrical Sys- 
rice. Otherwise, return tems. Basic knowledge 
»ok and owe nothing. | students need to under- 
Mail certificate — with- | Stand modern engines 
out money — to MO- vesyen. aellen, 
TOR — Book Dept. | thee 621 pes. 
Des* 039X, 250 W. 55th 1300 illustrations 
St., New York 19. Nw. Y. 














Same FREE-TRIAL 
On These Manual; 


MOTOR's Truck Repair 
Manual. Details 2,860 
truck models 1952 
1960, 2 /4,60% service, 
faci 2.004 
Everything 
dents need to 
truck repair 
869 glant pages 


“pair 
‘Hus stu- 
make 
imple 














25% Discount Certificate 


MOTOR BOOK DEPT., Desk 039X 
250 West 55th St., New York 19, N. Y. 
Send me for 7 days’ FREE TRIAL: 
copies of Motor’s New Auto Repair Manual; 
copies of Motor’s New Truck Repair Manual; 
copies of Motor’s New Auto Engines. 
If satisfied, I will remit special 25% Discount 
price of only $5.96 (plus postage) for each Auto 
air Manual (reg. $7.95); only $5.21 (plus post- 
age) for each Engines & Elec. Systems (reg. $6.95) ; 
only $6.75 (plus postage) for each Truck Repair 
Manual (reg. $9.00). (Add sales tax where required.) 
Otherwise I will return book(s) within 7 days and 
owe nothing 
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METALCRAFTING 


PROJECTS 


Especially Suitable 
for VOCATIONAL 
EDUCATION 


JF 


¢ ALUMINUM ETCHING 
¢ STIPPLING 

e COPPER TOOLING 

e FOIL EMBOSSING 


Looking for something new and differ- 
ent to offer your students this year? 
Introduce them to the art of metal- 
crafting. : ; ‘ 

With just a few simple directions even 
your most inexperienced students find it 
surprisingly easy to make beautiful 
trays, coasters, wall plaques, bracelets, 
— many other fascinating items. 

The only basic materials needed are 
Craft Metals Corporation's sparkling 
Mirror-Finish Aluminum, or luxurious 
looking aluminum COLORCIRCLES 
. - Craft Metals Corporation's Safe-T- 
Etch, non-acid etching pound... 
and t Metals Corporation's Hi- 
Temp Craft Black haltum paint. 

CMC Aluminum Craft Circles are of 
the finest ony, obtainable. 

CMC. Safe-T-Etch is the safer, faster 
etching compound which removes all of 
the objectionable features in acid etching. 

CMe Hi-Temp Craft Black is the 
asphaltum 
paint tha ps achieve cleaner, sharper 
etched lines in craft designs. 

Craft Metals Corporation also has 
aluminum and copper embossing foils 
and tooling metals, and many other 
craft materials. ; 

For additional information, send for 
descriptive literature and price list, to- 
day. No obligation, of course. Just tear 
out and fill in the coupon shown below. 
Your request will get prompt attention. 





pm ary ry quick-drying, 
t 


TEAR OUT AND 
MAIL COUPON TODAY 
CRAFT METALS CORPORATION 
1610 Hampton, St. Louis 10, MO. 
Gentiemen: Dept. I 
Please send FREE literature on making beavtl- 
ful Woys, coasters and other Croft items; alse 
price list. 
(Please type or print) 





SHOP EQUIPMENT NEWS 


(Continued from previous page) 


allied knight-kit From Allied Radio 
Corporation, the Knight-Kit Deluxe Stereo 
Preamplifier Kit, designed for easy con- 
struction, to serve as a highly flexible con- 
trol center for any stereo or monophonic 
high fidelity system. Dual-concentric, 
clutch-type controls permit convenient, pre- 
cise adjustment of bass, treble, and level. 


The Knight-Kit Deluxe Stereo 
Preamplifier Kit 


The volume and tone of each channel may 
be regulated separately or simultaneously 
Though designed primarily for stereo use, 
the unit’s five positions of record equaliza- 
tion assure proper tonal characteristics 
from any monophonic record —a feature 
sure to be appreciated by those having 
large libraries of monophonic records. Ad 
ditional features include: dual-gauged, con 
tinuously variable loudness controls, LC- 
type scratch filter to eliminate scratch 
without affecting mid-range frequencies; 
rumble filter and cathode follower outputs 
Unit has separate tape recorder outputs 
which function independently of tone and 
volume controls. Available in desert-beige 
and anodized sand-gold escutcheon and 
cordovan gray case, 4% in. high (plus 
Sg-in. legs), 13% in. wide, and 7% in 
deep, complete with tubes, all parts, case, 
solder, wire, and step-by-step instructions 
Stock No. 83 YX 768 

(For further details encircle index code 0917) 


From Recordak 
Com- 


microfilm reader 
Corporation, the Eastman Kodak 
pany subsidiary in the microfilm and 
business systems field, their low-cost Rec- 
ordak Model 310 Microfilm Reader cc 
signed for use with unperforated 16mm 
microfilm in 100-ft. rolls. The new light 
weight unit (only 23 Ib.) features a con 
veniently tocated film advance lever on 
the side of the machine. Image area is 


Recordak Model 310 Microfilm 
Reader 


310 is styled in two-tone green with view 
ing screen tinted a soft green to ease op 
erator eye fatigue 

A basically similar 
310-A, featuring 270-deg. rotation was de 
signed for installations where the duo 
method of microfilming is in use 


(For further details encircle index code 0918) 


reader, the Modci 


round and square tubing From 
Wilkenson Manufacturing Company, tubing 
available within twenty-four hours from 


Wilkenson Tubing 


date of order to service manufacturers 
whose space facilities prevent excessive 
stocking of tubing. Wilkenson offers round 
tubing in these standard diameters: ™% in. 
% in., 1% in., 1% in., 1% in., 1% in., and 
144 in. Square tubing is available in 5¢ in., 
4% in., 1 in., 1% in., and 2 in., to be had 
in any amount as needed, cut to any length 
desired, in satin or polished finishes: brass, 
copper, pewter, or chrome; and upon re 
quest, Old English, antique, or gold-plated 
finish in addition to particular finish that 
is specified. Wilkenson also has a variety 
of Epoxy finishes 


(For further details encircle index code 0919) 


custom fabricated extension 


plate From Brett-Guard Company, the 
continuously adjustable side extension plate 
for double arbor (floating arbor) saw 
Application of the’ Brett-Guard Safety 
Guard and Saw Production Toc! to saws 
equipped with double arbors as well as 


Custem Fabricated Extension 
Plate 


single arbors is accomplished by the use 
of 2 custom fabricated, special extension 
plate. Thic plate is equipped with a sub 
base fcr the Guard, tongued and grooved 
into the <peciai extension plate. Also the 
sub-base is provided with lock screws 
which perrait the sub-base to be located 
in any pesition parallel to the saw arbor 
as the arbor line is changed by changing 
the position of the blade, and firmly 
locked in that position. The purpose of 
this custom fabricated extension plate is 
to provide quick and easy back-and-forth 
adjustment of the entire Brett-Guard in 
order to accommodate the back-and-forth 
movement of the arbor as the saw is low- 


9 by 12 in., and the overall height of the 
machine is under 20 in. Available in re- 
duction ratios of 20:1, 24:1, and 40:!, the 





ered or raised to different positions. 
(For further details encircle index code 0920) 
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The second most important 
tool . . . for every 
woodworking shop 

A VERSATILE 


Wé&H 


MOLDER-PLANER 
is second only qe 


to a saw...it 
molds, planes and rabbets. 





OVER 1000 PATTERNS AVAILABLE 


FROM PINE imam TO FULL 
PANELING ROUND 
12 new patented features. Safety Anti-kick 
back and guard make this one of the safest 
power tools available Automatic Hold- 
Down. \ low cost 3-in-1 took: Planes up to 
14” wide boards (7” each pass, reversing) 
Molds stock 4%” to 814” in depth to a satin 
finish. Rabbets easily made. Set-up change- 
over made in minutes — makes the unit ex 
traordinarily versatile. Models from $79.95 to 
$199.50 f£0.b., Milford, New Hampshire. A 
portable power tool that pays for itself on the 
first few jobs. “Your savings pile up as your 
shavings pile up”. 
41 Patterns of standard molding cutters avail 
able from stock 

For full details write 


WILLIAMS & HUSSEY MACHINE CORP. 
CLINTON ST., MILFORD, NEW HAMPSHIRE 














SHOP TEACHERS 


Complete stock of lamp parts for your lamp 
projects shown in ovr cotaleg. Also contains 
chorts and instructions for building and wir- 
ing lamps. These volvable instructions and 
catalog sent for 25¢. 


GYRO LAMP & SHADE CORP. 
5208G N.W. 35th Ave. Miami 42, Florida 











CASTINGS 
FOR SCHOOL PROJECTS 


Build Home Workshop Machines. 
Designed for ease in machining 
ond top interest-instruction. Liter- 
ature on DEPENDABLE CASTINGS 
free to teachers. Students 20¢ 


DESIGNERS COMPANY 


1132 Orchard St Racine, Wis 





TOOLS ALWAYS SHARP WITH 
PLURALITY CILSTONE TOOL GRINDERS 


NOW AVAILABLE 
IN 3 SIZES 
No. 425 Plurality 
Sub Jr 


Neo. 450 Pivrality J: 
No. 475 Piurality 
Grinding can be done on 
@ cone, coarse or fine or 
emery leat! er stropping or 
emery wheels. Unit 1s com- 
pact, efficier, services’ 
easily accessible and has 
boll bearing direc: motor 
drive. Especially 
gvarded fer -chooi 
shop use. “eto'ls on 
request. 


MUMMERT-DIXON ¢°: 


HANOVER, PENNSYLVANIA 


Originators and Pioneer Manufacturers of 
Oiistone Tool Grinders 


Ne. 450 
Plurality Jr. 
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safety drill From Millers Falls Com- 
pany an industry first in the new No. 1144 
double-insulated '%4-in. Safe-T-Drill with 
nylon housing and insulated chuck, offer- 
ing greatly increased safety, high strength, 
and a saving in weight. As a first line of 
protection against electric shock, the Safe- 
T-Drill is equipped with a Millers Falls 


“Shockproof’ Nylon Safe-T-Drill | 


built motor “surge-tested” at ultra high 
voltages to make sure there are no flaws 
or weaknesses in the internal insulation. 
Also, double protection provided by the 
drill’s insulated chuck spindle and nylon 
housing. In addition, this tool serves as the 
power unit for a complete 14-tool power 
workshop with a motor rated at a full 2.7 
amperes. It drives attachments such as the 
54%-in. circular saw, hedge trimmer and 
finish sander. Other units include a por- 
table and bench saber saw, bench grinder, 
bench sander, and many more. Several of 
these attachments incorporate a new Millers 
Falls on-and-off-in-seconds Quik-Change 
feature to facilitate setting up different 
power tools in a hurry. The housing of 
Du Pont Zytel 31 produces exceptional 
toughness and durability. 

(For further details encircle index code 0921) 


Descriptive Material... 


From General Scientific Equipment Com- 
pany, Bulletin No. 138, illustrating and 
describing a line of gas pressure manomet- 
ers, oil flow graduates, sling psychrome- 
ters, air velocity meters, filter gauges, re- 
cording thermometers, carbon monoxide 
detectors, kits for testing gas heating 
equipment, CO? indicators, smoke testers, 
draft gauges, flue gas thermometers, and 
pressure point testers 

(For further details encircle index code 0922) 


(Continued on next page) 


PEXTO 


A comp'ete line of foot and 
power operated Squaring 
Shears. Built for accurate 
shearing and yeurs of 
Operating service. Send 
for bul’ tins: 


ho. 15° Foot Sheors 
No. 60—Power Shears 
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IMMERMAN & SONS. 


be 4 ! t jand 15, Ohi 
Dept. CH-20 * 1924 EUCLID © Cleveian 5. hie 





LEATHERCRAFT 


Cc stocks of leathers, kits, 
tools, supplies, books. 
SERVICE is always prompt from 
our huge inventory. No order too 
large to handle, nor too small for 
attention. 
REASONABLE prices on all items. 
Since 1910. 

— WRITE FOR CATALOG — 


SAX-CRAFTS 


(DIVISION OF SAX BROS., INC.) 





Dept. IN, 1101 N. 3rd St., Milwaukee, Wis. 








FOOT 
SQUARING 
SHEARS* 


A complete 
hne of 
machines 
and tools 
for Shoet 
Metal Work 


*DESIGN PAT. \\T 
DES157611 


THE PECK’ STOW & WHCOX COMPANY 


‘For more information from advertisers, use the postcard on page 75! 





CAN-PRO APRONS AND SHOP COATS 
Coast-to-Coast Choice—for comfort, 
quality, low cost! : 


Here’s low-cost pro- 
tection for students’ 
clothes: Shop aprons 
in a choice of colors. 


é 4 Instructors’ 


coats de- 
} signed for 
f your comfort, 
long wear. 
2 expertly 

: tailored 

: styles, 

! Scolors. 

} 


Write for free material samples 
low factory-to-you prices! 


44 E. McWilliams St. © Fond du lac, Wis. 
Another Subsidiary of J. M. Nash Co., lac 








SHOP FURNITURE FOR 
1960 SHOPS 


. Four Station Workbench fer high schools with 
built-in cabinets, sliding doers te lockers. 

. Workbench for junier high scheels with or 
without tools storage space for tools. 

. Four-Station Workbenches with tools for ele- 
mentary schools and a novel saw-bench. 

. Four-station drafting end planning table with 
sterage for all drafting equipment. 

. Well-tecl Cabinets and SBench-Too! Cabinets 

. Metal Working Bench, sheet-metal Benches 
and Stake-plate Bench with concealed storage 
fer stakes and machines. 

. Anvil Base with storage for anvil tools. 

. Deluxe Drafting Teble with eS Sppnes 
storage including T-squeres and 


GO MODERNI USE SHOP FURNITURE DESIGNED 
FOR HANDLING LARGER CLASSES WITH LESS 
DISCIPLINE PROBLEMS. 

Write today for literature to: 


STONER WOOD PRODUCTS CO. 
CHARLESTON, ILLINOIS 





$00 
only oF each 
2 tor $9 « 3 for $13 
Write for Free Folder | 
describ 


Dept. F, 330 East 23rd St., New York 10, N.Y. 
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Descriptive Material... 
(Continued from previous page) 


From V. & E. Manufacturing Company, 
illustrated catalog containing information 
regarding the various combinations of 
drawing instruments and cases available, 
from a simple compass and ruling pen in 
a plastic box to elaborate compass assort 
ments, friction dividers, ruling pen and 
beam compass sets in custom cases. Cat- 
alog 60-IC. 

(For further details encircle index code 0923) 


From Alvin & Company, Inc., their new 
1960 124-page catalog which offers their 
complete line of drawing and measuring in- 
struments and equipment, and many addi- 
tional new items. Clearly illustrated and 
described, and intended particularly for 
dealers, schools, colleges, and engineering 
departments, this “all-in-one” catalog is 
available free to those making a written 
request on school or company letterhead. 
(For further details encircle index code 0924) 


From Angle Steel Incorporated, their 16- 
page, fully illustrated two-color catalog of 
school shop equipment, offering complete 
descriptions of their line of student shop 
benches in one-, two-, or four-student 
styles, shop and cabinet lockers, work- 
benches for the general shop or for weld- 
ing; also drafting and drawing tables and 
other equipment including stools, cabinet 
benches, desks and planning and layout 
tables. Included are various accessories, 
racks, stock carts, etc., for the school shop 
Catalog No. 6000. 

(For further details encircle index code 0925) 


from the field 


The Boice-Crane Co., Toledo, Ohio, has 
announced the promotion of Willis S 
Boice to sales manager. He was formerly 
assistant sales manager. In his new capacity 
he will direct the activities of 15 domestic 
sales representatives and the relations with 
and service to the several hundred indus- 
trial supply and machine tool dealers dis- 
tributing the firm’s power tool and ma- 
chine tool products in the 50 states and 
Canada 


The Black & Decker Mfg. Compony an- 
nounces the appointment of John L. Turn- 
baugh as manager of the electric tool 
company's Towson plant. He replaces Karl 
B. Salanda, who has resigned 


PERFECT 
PROJECTS 


Pre-cut, ready-to-assem 
ble wood-woring kits of every descrip- 
tion. Over 60 to choose from. Cedar 
chests, gun rocks, tables, water skis, 
archery sets, bedroom suites and many 
others. 

Write for the new 4-color illustrated cateleg 


Giles & Kendall Co. 


BOX E HUNTSVILLE, ALA. 





NEW... 
BLUEPRINT 


of LEATHER 

Amazing new Book of 

detailed Instructions 

HOW TO MAKE |6 

Different items of Leather and wood. 

When ordered with FREE Catalog, you 95* 
get “BLUEPRINTS” ($1.00 Value) for 

TANDY LEATHER COMPANY (Since 1919) 
P.O. BOX 791-GC, FORT WORTH 1, TEXAS 








FREE ‘ENCYCLOPEDIA 


of CRAFTS and FINISHES! 


1 . new DONJER ae. packed with 
| v practical infor 

| §|-—recommended and gt: by shop 
teachers eve ! 


PARTIAL CONTENTS: ‘‘Suede-Tex” 
Projects * Wood and Meta! Finishes » Enamel 
Sprays * Lacquers + Paints + Metal Foil + 
Designs + plus many other items for exciting 
school shop projects! 

Also Available (upon request) — 


its new 275 Electronics Catalog. 


JER’ PRODUC TS COMPANY 


“ x 








LUMBER FOR SCHOOLS 





Send for New Free Catalog 


T. A. FOLEY L'!MBER CO. 


PARIS, iil. 











FURNACES” 
for heat yy oak 
“re 


AMERICAN 66 GAS FORMACE CE COMPANY 











High Grade 
Prin ting Inks 
For COVERWELL 
SCHOOL | INKS FOR 


PRINT QUALITY 
SHOPS PRINTING 


MARTIN DRISCOLL & CO. 
610 Federal St. Portland, 407 E. Michigan $t. 
Chicage, tl. Oregon Milwaukee, Wis. 
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digest of advertisements below are provided for your convenience in requesting 
, catalogs and literature offered by the advertisers and the manv- 
Equipment News. To obtain this information or literature, encircle 

the card, and mail. Your request will receive prompt ottention. 
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Adjustabl, Clamp Company.... 12 | 1135 Foley Manufacturing Co.... . &' 
Jorgensen and pony clamps Automatic sow file 

Allied Radic Corp., The 1136 Ford Industrial Arts ~~s.as.... 51 
Electronic training kits List of 1.A.A. wiraers 

1137 General Finishes Sales & Service 
Heat treating furnaces Co. 


Wood finishing process 
American Technical Society 
Textbook Publishers. Free catalog General Scientific Equipment Co.. 12 


Safety goggles 
American Technical Society 
Textbook Publishers. Free catalog Gilbert & Miller, inc 
Project activities 


Giles and Kendall Co 
Cedor, veneer chests & red 
cedar lumber 


0922 0923 0924 0925 
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Woodworking machines 
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Cedar, veneer chests & red 
cedar lumber 


Black and Decker Mfg. Co..... 2 
Powerful drill plus screwdriver Hardwood Corp. of America.... 70 
Shop lumber 
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Handicraft supplies 


(Please print) 


128 «41134 110 1146 
ARE YOU A REGULAR SUBSCRIBER [] YES 


3922 


W177 «(iss 


«sea 
tree 


OF PRODUCTS FOR THE SCHOOLS 
0903 
0904 


Please ask the manufactures, whozs code numbers | have encircled, to send 
me the information, catalogs, or product literature offered in this issue. 


5 
, 
: 
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ADVERTISING INDEX 


Contest 


Bruce Publishing 
Mechanical drawing books 





Kalamaroo Tank & Silo Co 
Bruning — Charles Portable metal cutting band saw 
Copyfiex 


Can-Pro Corporation Hardening compound 
Aprons and shop coats 


Cincinnati Tool Company, The.. 66 Free reference catalog 
Clamps, chisels, punctes 


1192 
1193 
1194 


his issue. 
1186 1191 
1187 
1188 


Kester Solder Company 
Columbien Vise & Mfg. Co..... 5° Flux core solder 


Woodworkers vises 

LeBlond Machine Tool Co., R. K. 
Craft Metal 
Metalcrafting projects Lothes 


1190 «(1195 
5922 923 49924 «0925 


1179 «#1184 «#1189 
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Craftsman Wood Service Co... . Legan Engineering Company... 55 
New catalog iathes 


Magnaflux Corp. ............ 64 
GH Gn. cv eas coedecbcse 9 Dye penetrant inspectior 
Long bed 10° metal lathe 
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Jointer and planer knife-setter 


1153 


0916 


Designers 
Castings 
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McKnight 
Shop books 


Millers Falls Company... . 
100 ft. steel tape rule 


Milwaukee School of Engineering 6 
Technical education 
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Pageant projectors 


Foley Lumber Company, T. A.... 74 ompany 
School lumber Craft and woodworking supplies 
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Please ask the manufactures, whose code numbers | have encircled, to send 
me the information, catalogs, or product literature offered in ¢ 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
ADVERTISING INDEX 


400 North Broadway, Milwaukee 1, Wisconsin 











USE THESE CARDS READER’S SERVICE SECTION 


The cards below are for your convenience 
in requesting product information, catalogs, 
and ature from advertisers and firms 


listed in this issue. 
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Morgan Company 
New dual purpose woodworking 


vise 


Motor Book Dept 
Guide to auto repair 


Oilstone tool grinders 
Northfeld Foundry & Machine 
2nd 


Oliver 
Woodworking-metal spinning 
lathe 


O'Neil Irwin Mfg. Company 
8 new package deals for electrical 
shop work 


Parent Metal Products, Inc... .. 
Tool and hardware cabinets 


School shop supplies 


Color dynamics 


Post Company, Frederick 
Drawing and drafting supplies 


light-weight shop coats 


Seeley’s Ceramic Studio. . ...,- 
School supplies 


Shelden Machine Co., Inc 
Precision lathes 


Skil Corporation 
2-speed 4” belt sander 


Snap-on Tools Corp 
Anal-o-scope. Write ‘or free 
booklet 


Dependable tools 


Sterling National industries, inc. . 
Steel flasks 


Furnaces 


Leothercrult catalog 


Electronic Teaching Program 


Drafting machines 





Machinist and woodworkers vises 


SHOP EQUIPMENT NEWS 


0901 
Heavy-Duty Vocuum Cleaners 


0902 Delta Power Tool Div., 


Sheet Meto!l Machines 


Skil Corp. 
Flat-Tip Carbide Bit 


Wilkenson Mfg. Co 
Furniture Legs 


Glue and Floor Grip 


Electronic Instrument Co., Inc... 


Stereo Changer Ployer 


Skil Corp. 
Combination Saw Blades 


Knight-Kit Deluxe Stereo 
Preamplifier Kit 


Recordak Corp., Subs., The 


Sefety Drill 


General Scientific Equipment Co.. 


Bulletin No. 138 
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Medem Mechanical Drawing Tents 


eeeeeeee02ece2eee High School Texts eeeeeeeveeeee0 


Announcing... 
NEW, REVISED EDITION 


ARCHITECTURAL DRAWING 
By Harvey W. Waffle 
To meet the learning needs of tomorrow’s archi- 
tects and homeowners this standard text is being 
brought up-to-date in a complete revision. A goodly 
cross-section of the very best and the most func- 
tional of contemporary house design will be in- 
cluded. Also featured will be new developments 
in the home building industry such as the modular 
construction technique, the value and proper use 
of new materials and synthetics, etc. All drawings 
and illustrations will, of course, be revised to suit 
the changes in the text. In preparation 


First Year —- Second Year 
By W. W. Ermeling, F. A. P. Fischer, and G. G. Greene 

A set of first and second year texts that can be 
used together or independently. They offer com- 
plete advanced training in visualization and draw- 
ing of simple objects as well as detailed work 
in conics, sections, and sheet-metal work. 

First Year, 96 cents; Second Year, $1.58 


MECHANICAL DRAWING 


1958 edition in one or two volumes 
By Edward Berg 


A complete basic mechanical drawing text empha- 
sizing general educational development and voca- 
tional efficiency. The author insures transfer of 
training between theory and practice by employing 
the “example problem” method, supplying sufficient 
material to accommodate average, fast, and slow 
learners. Conforms to American Standards Asso- 
ciation requirements and introduces the British and 
American unified thread standard. 
Paper: Book |, $1.00; Book Ii, °S cents; com- 
plete edition, $1.80; complete edition, cloth, $2.80 


RATIONAL 
MECHANICAL DRAWING 


Parts | and Il 
By F. A. P. Fischer and G. G. Greene 
Arranged in two parts — each an individual book: 
Part I, text and plates; Part II, lettering sheets and 
tests. First plates introduce objects in two dimen- 
sions only, followed by two, three, or more view 
drawings. Also provides a large number of alterna- 


tive problems. 
Part |, 96 cents; Part li, 72 cents 


eececeoceccoeocoecedJunior High School Texts eeeeeeeeee 


GENERAL 


MECHANICAL DRAWING 
(1959 Revised Edition) 
By R. A. McGee, W. W. Sturtevant, and G. O. Fuglsby 


A basic, substantial course in general mechanical 
drawing planned specifically with emphasis on 
information that meets the needs and aptitudes 


of junior high school boys. 
$3.20 


SHOP DRAWING 
FOR BEGINNERS 


By H. B. Cobaugh 
Simple and brief introduction to mechanical draw- 
ing to the point where it is necessary to work with 
drawing instrumenis. 
48 cents 


ee Blue Print Reading « « 


A PRIMER OF BLUEPRINT 
READING 


By Thomas Diamond 


Provides well-prepared drills for teaching the be- 
ginner how to read working drawings. Excellent 
teaching suggestions. 68 cents 

Answers (no charge on adoption), 10 cents 


BLUEPRINT READING 
FOR THE METAL TRADES 


By W. A. DeVette ana D. E. Kellogg 


Complete graphic instruction in blueprint reading 
and industrial sketching for the machine trades 
and related occupations. $2.55 


BASIC 
MECHANICAL DRAWING 


By Glenn N. Schaeffer 


Especially designed for beginners, this complete 
mechanical drawing text clearly interprets all basic 
principles and processes. 

96 cents 


INTRODUCTORY 
MECHANICAL DRAWING 
PROBLEMS 


By Glenn N. Schaeffer 
A popular book that contains 142 problems care- 
fully selected and progressively zrouped to provide 
a sound and flexible “project” course for young 
draftsmen. 
56 cents 


eceeec Supplementary ¢¢e « 


SINGLE STROKE 
DRAFTING LETTERING 


By Frank R. Kepler and William Bettencourt 
A handy reference containing a collection of usages, 
standards, conventions, and tables based on present- 
day practices prescribed by the American Engineer- 
ing Standards committee. $1.48 


Examination copies of all books listed available for 30 days’ study. 


THE BRUCE PUBLISHING CO. « 711 Bruce Bag. * Milwaukee 1, Wis. 
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These disks are supports for Pratt & Whitney jet engines. 
A Connecticut manufacturer turns them for Pratt & 
Whitney on a LeBlond Regal, the same famous Regal name 
that appears on lathes in school shops the country over. 

The Regal on which these aircraft parts are manufac- 
tured has a gap bed, giving it eleven extra inches of swing 
at minimum extra cost. Here’s a potent idea: When you 


Reason enough 
to buy LeBlond 


buy that line of Regals for the school shop, include one 
Regal with a plain bed gap so that you can ‘rain your 
students to handle big swing work too—the sort of jobs 
they are sure to encounter after graduation. 

Schools today have to plan for expansion. Plan your 
equipment for expansion, too, like this Regal lathe with 
built-in extra capacity. It’s reason enough to buy LeBlond., 


a 
-. (EBLOND) 


of CMM 
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